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Eclipfes iniy^^j calculated by Mr. Ra, Hulfc. 

THERE will, this year, happen four eclipfes; two of 
each luminary, according to the following order. 
The firft is an invifible eciipfe of the fun, on March 
I2th, at 10 at night. 

The fecond is a vifible eciipfe of the moon, on March »7th, 
beg. II h. 17 m. middle 12 h. 34 m. end 13 h. 51m. total 
duratign ah. 34^1. digits eclips'd 7^ 7' on the moon's lower 
limb. " 

,The third is an invifible cdipfc of the fun, on September 
6th, ac 8 in the morning. 

The fourth, and laft, is^ of the moon, and likewife invifible, 
on September 20th, at ii in the morning. 

Mr. Harland Widd (for Whitby) by tables founded on Sir 
Ifaac Newton's theory, comjjutcs the time of the 'lunar 
eciipfe on March 27th to be as follpws. Beginning iih. 
21 ra. middle 12 h. 38 m. ecliptic oppofition izli. 45 ra. end- 
13 h. ss ^' total duration 2 h, 34 m. digits eclips*d 7" 6*. . ^ 

Mr. John Rarafay of Morpeth, and Mr. Alexander Rowe of 
of Penzance, alfo favoured us with calculations of this eciipfe 
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Neiv ^lejiiorts. 

I, Question 391 hy Mlfs Maria Atkinfon. 
(^Jlddrcjfed to Mr. E. p. 'wko look the liherty to ajk her age,} 



■ " Five iimes'feven and feven times three 

^ Add to my age, the fum will be 

r As many above fix nines and four "J 

As twice my years exceed a fcore : f 

From hence, fweet Sir, my age explore. j 

IL Question 392 hy Sylvius. 

A ball, defcending by the force of gravity from the top rf 
a tower, was obferved to fall half the way m the laft fecond 
oftimc: Required the tower's height, aud the whole timp 
ofdefcent. 

III. Question 393 hy Mr^ G. Brownbridgef 

( Addrepd to the ingenious Mr. C. T-^— te.) 

In vain you hope to live in quiet 
By ftintipg of yopv vJH^n's diet ; 
'Tis five to one that fcheme von't do ; 
But I'll exchange a wife with you, 
And, if you pleafe, a daughter too. 
If you their ages will make known 
From what below is fairly (hown. 

Given 5 ^ ' « + ^/^ * = 546560 ) X _and z being the two 
' ■' ^x4 +5:4 — .JQ86(?9a') jages required. 

IV. QuKSTioM 3^4 hy Mr. W. Kingfton. 

The diftance of the centers of two circles, whofe diame- 
ters are 50 each, being given = 30 ; 'tis required* to find the 
iide of the fquare infcribed in ithe interfedion^ or ifpace coni- 
mon to both circles. 

V. Question 395 hy 3fr. Walter Trot t. 

Sailing on a certain courfe, we obferved a head-land to 

bear due Wefl: from us ; four hours after which, it was feen 

* at W. S. W. and (ix hours after th^s (we ftill continuing to 

run at the fame rate) its bearing was found to be S. 8. W. 

What was our courfe at that time ? 

VI. 
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VI. Question 396j*p*r. Tho. Mofs. 



In the three fides of an equiangular field liand three trees, 

at the diflances of lo, I3, and i6 chains from one another; i 

To find the content of the field, it being the greatclt the ^ 

data will admit of? ' . i 

VII. Question 397 fy Mr, J, Afh. 

Standing at the end of a viflo, at the diftance of 50 yards 
from each of the parallel fides, the opening of the faid fides, | 

at a fylvan flatue before me, appeared to be ^ of the open* ' 

iflg of the further end ; the part, or length, on this fide 
the ftatue being to the part on the other fide in the ratio of 
1000 to 501 : From hence I would know the diftance of the 
ftatue from the point of obferration, and the whole length 
of thevifto? 

VIII. Question 398 By Mr. Richard Gibbons. 

Being on a journevrl.took a guide at Modbary for Dart- 
iDOQth; with whom naving travelled 66 minutes, 1 aiked him 
how far we were come? who replied, Juft half fb far as we 
are now from Totnefs. Having Jogged on together feven 
miles farther, I aficed him how far we had now to travel? 
whofe anfwer was Itill the fame, Juft half as far as we are 
from Totnefs : Thcfij indirect anfwers I did not like, tho* 
I found when we arrived at Dartmouth, which we reached 
in ss minutes more, that all the* fellow had faid was ftridly 
true, and that the two roads leading from Totnefs to Dart- 
mouth and Modbury formed a right angle. From hence I 
would know the true diilances of the three towns, and the 
Kite at which we travelled which was uniform ? 

IX. Question 399 by Mr, H. Watfon. 

The latitudes and longitudes of three places on the earth*s 
forface, fuppofe London, Mofcow, and Conftantinople, be- 
ing given, as below ; required the latitude aild longitude of 
that place which is equidiflant from the former three ? 

The latitude of London is 51® 30' the latitude and longi- 
tude of Mofcow 5j*» 45' and 38<* o^ and thofe of Cobftan- 
tinople 41^ '30' and 29® 15', refpe<5tively. 

X. Question 400 ly Mr, Hugh Brown. 

A lends B locol. for which B repays him as follows, viz. 
w the end of three months 180I. of five monrhs 150I. of 
fix months 140 1, of eight months xooL of nine months 90 h 

B a of 
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often months 120I. an^^aUJ^^ year's end ajol. The rate of 
intcrelt is required ? ' 

XI. Question 401 By Mr, E. Rollinfon. 

To inveftigate*the valwe of an annuity, on a life of a^ivep 
age, according to any table of cbfervations on the degrees 
of niortality of mankind, by dividing the whole extent of 
life into diirerent periods, during which the decrements, or 
fiumbers dying off yearly, may be efteemed equal ; without 
having any other feries to fum than a common geometrical 
progreffion* 

XII. Question 402 by Mr, W. Bcvil. 

Suppofe the ends of a thread, ten feet long, be faftened 
to two tacks, in the fame horizontal line, at the dii^ancc of 
fix feet: I would know where two weights, the one three 
and the other five ounces, mull be fixed to the thread, fo as 
to hang at reft in the lame horizontal line at thq diilance 
of three feet from the krel of the tacks ? 

'XIII. Question 403 By Mr, Thomas Mofs, 

Suppofe that, from the top of a mountain, in form of a 

garaboloid,. whofe perpendicular height is 6qo yards and its 
aie-diameter three miles, a cannon oall is to. be difcharged 
with a quantity of powder fufficient to carry it to the height 
of 7CO yards in a vertical dire<5lion ; I would know the ele- 
yation of the piece fo that the ball may fall at the greateft 
ditiance poflible from the place of proje^ion ? 

XIV. Question. 404 By Mr» H. Watfoi>. 

To determine the center of attradion of a fcmi-fpherical 
body, or that point in the axis where a corpufcle may be 
placed to remain in equilibrio by the equal and contrary 
adion of the matter of the hcmifphere fiirrouadijig it, 

XV. Question 405 By Mr. Patrick O'Cayanah. 
Given xy — x'y — ay — 2LL, = o, to find the general 

Q 

relation of the fluents X and > 

Prize Question fy Mr, *E. Rollinfon. 

Three fhips. A, B, C,-fail at the fame time from three dif- 
ferent ports : The (hip A, from the fouthermoft port, runs 

due 
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due eaffy at the rate of five knots : The (hip B fails S. E. by 
S. at the rate of three knots, her port lying N. N. £. from 
that of A, and at the diftance of twelve miles : The other 
Ihip, C, sdways bears down upon (or fteers directly towards) 
the two former, which /he keeps conflantly in a line. I 
would know how far (he mufi: run before (he comes up with 
B, together with the diftance of her port from the other t)*o, 
a&d the path /he defcribes ? 

A Paradox ly Perpendicular iiis. 

Whatever angle any two right Fines can poffibly form 
that meet with each other, a third line may neverthelefs 
be drawn in fuch manner as to be a perpendicular r^-them 
both. 
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^eftlons anfwered. 

l.QutsTiaN 391 anfwered h Alifs E. S, U (he Propofu 

Mifs Atkinfonr 

I happily congratulate 
With you in joys of dear Eighteen. 
Oh ! might we ever tliefe partake, 
Nor age, nor trouble intervene : 
But years, alas ! too foon will fly, 
' And all the gaudy fcene deftroy. 

The fame anf<wered by Mr. W. Litfon. 

By Falie-Poiition it appears, 
Your age, fair Mifs, is eighteen yeiar^. 

Thus it was alfo anfwered by ^w////7, Mr. Jof. Bnfcall^ 
Mr. 7. JVondy Mr. M. Hitchinsy and Mrs. Prif. Mijlerlon^ 
vrho lent the procefs wrote out at length. 

Mr, B. Lydal, addrejfing himfelf to the PropofeK^ anfvcrs 

it thus : 

Let 3tf denote, your age, then will 56 4-)c — »j8 =: a y :*-ao; 
and confequcptly x == 18. A very goodage for mwrimofty, 

Mifs. . .. , . I. 

B 3 In 
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Id this manner it was alfo anfWered by Mr. J, Beresford^ 
Mr. Jof, Brifcalii Mr. J, Otrr, Mr. Jffl Oawfiny Mr. yohn 
Dodfin^ Mr. G. Dmnn^ Mr. ZJ- Hajiinws. Mr. 71 Knisht^ 
Mr- C LamgUf^ Mr. 7?/: jUr/, Mr. T. Love, Mr. ^. /?/>>*- 
mrdfom^ Mr. 7?^ 5«»//, Mr. 71 5/^7/^, Bfr. (7. Siapley, Mr. 
J. TajUr^ Mr. ^. Taw/, Mc 7. WUkiiiy and many others* 

II. Que ST I OM 392 anf;vered By Mr, W. Stoker, 0/ 

Fatfidd Staiihs. 

The fqaare roots of the diftances being as the times we 
have (per queft.) as v^x to \/>> ^o is the time of falling 
tKro«^ the firft half, to the time of falling through the 
whole required height : And therefore as Vz — i is to v^a, 
fo is I iecond (the time of defcent through the latter half) 

to (= »-h V'a) =r 3'4i4 the time of defcent through 

the whole hex£^t: Whence the height itfelf is found = 
xS7*4S feet. 

The fame anjhvered fy Mr, J. Nichofs. 

Let t = the whole time of defcent, fo will / — i = the 
time of defcent through the firft half of ihc tower's height ; 
and therefore (the fpaces. dcfcend cd bei ng always as the 

fquares of the times) we haTe // : / — i^* : : a : i; whence 
// — 1/4-1 = 4//: From which /= a 4- Va^ 3 '414, and 
the tower's height = 18 7*48 feet. 

7bc fame anfvered by Mr. J. BoftoB. 

Let a = 1 6 A feet (the ball's defcent in the firft fccond of 
time^ and .v=: the feconds the ball was falling; then (by the 
queuion and the law of the defcent of heavv bodies) the 
tow er's hei ght will be = i/x* , and the hal f of that height =: 

a X X — i^* ; hence we have \ax^ = a x x-^ i'*^: confe- 
quently x = a -f- v^x == 3*414*1; and ax^ = i87*48e6 feet 
= the tower's height. 

In the very fame manner it was anfwered by Mr. W. Bacons 
Mr. S, Baffifield^ Mr. Ja. Bcresford, Mr. JV, Beviiy Bircba^ 
verenjisy Mr. 6\ Bro'\unbrtdgey Mr. R, B utter y Mr. jihr, 
^otham, Mr. Lionel Charlton^ Mr. Tim, Drury^ Mr. R, Flit' 
eon, Mr. P, George ^ Mr. R Gibbons, Mr. E, Griffiths y Mr. 
7. Honeiy Mr. TV Hopkinfon, Mr. S. Ktngy Mr. T, Peart^ 
Mr. W, Phipps, Mr. Ja. Robinfon, Mr. Jof Scotty Mr. J. 
Shfpmans Mr. W^Spicer^ Mr. IV. Trott^ Mr. H,lVatfony Mr. 
R, Wffion^ JAx^C. JVildborCt and Mr. R. Toung. 

IIL 
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III, QvESTioN 39J anpwered by Mr, Rich. Gibbons. 

^ Pat p = x2r, and / = xx + zz, ^rr 54^5<o, afld c = 
2086991: Then, by the queftion, jp zz, a^ and /* =: ^4- 

ip^ zz — . Hence, by completing the fquare and reduc* 

lion, p is found = 448, and s (= - ) =1110. Confequently 

x+ z 3 Vj^+Tp = 4^> and X — z = '/j-^%ptzz x8, and 
therefore x = 3a and z = 14. 

The fame anfmered hj Mr. W.Phipps. 

Patting a =: 546360, and ^= 108699a, we have, by the 
firft equation, x* 4" z* = — ; from the fquare of which 



xz 



tf» 



take the fecond, lb fiiall a x * z * = - ■ - — h : whence x-^z ♦ 

x*z* 



i7/7 



+ IBx^z* = — , and coniequently x*z* = {VS^* +^* 
— i^ = ^0054; which cali.w*, and then xz = ;/i=:448; 
whence, by fubftitution, x* + z* = - ; From which and 
xzzztn, we have 



^ I T /^ . ^ I /^ _ ^ 31 the wife s age. 

-^ ^ 77t ^ *^-«i (• 14 the daughter s age 

In this manner it was anfwercd by Mr. Abr. Botham^ Mr. 
^. Butler^ Mr. L/<?»tf/ Char h on , Mr. A. Flit con ^ Mr. 7- " 
iievting'wayi Mr. y. Honey ^ Mr. iS/<!/>. AVwg^, Mr. *S. ^i?/f, 
Mr. 7. Nichols y Mr. C. Tate, Mr. T. /f77i/>/, Mr. /?. r<7«/?^ir, 

and fome others. Mr. IV. Bacoa, Mr. J, Eadcfn, Mr./>, 

^e^rgcy Mr. y. Goodhead^ Mr. £■. GriJJjthji Mr. /i^. Stoker ^ 
and fome others, folve it by fubilituting for the fum and 
difference of the two unknown quantities. Thus, making 
»-hjr = x, V— jf = z, 546560 = 2 tf, and 1086992=: a ^^ th« ; 
given equations are reduced to v^ — y^ =r^, and v4 -f-_y4 
+ 6i;»_y* = 3; and, by fubtrac^ing the former fr»m tne . 
latter, and putting^ — azz2c^ there comes 'pr ^y-v"* =z 

c—y* or 9jr^ x v^ C= 9J'^ x >♦ -t- tf ; = c — j'^**, or 8jr« 
+ 9^Hh*£"xj4 r:^» : Which equation, folved/ gives ^2= 9; 
vrheoce v=: >3> ^ =r 3*9 ^^ ^ ^ Z4v 

IV. ■ 
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IT. QrrsTic^ 3::4 jh^'^it-tJ }y j^fr. Cha. Tate. 
Cox$T3LCcr:os- L^r rae giv^a didsiux .a'i? of the twa 

a rv~-vrc dir DT. hz till -^/n 
^'Vi ir-sTrtVvr.ca Z>, wi*I eiiSe-:iT be 
K I •" tht :.uc ot use liUribeti iqviare 




Calcvlatios^ Tbe rii'^s .//> 
b«e>c vi. »\ia» 13 :h^ A -/C J> V *: ire 

^ .-r'JD := Tt}*; \fc>.i^Ot D - - IS 

fourd = i^*yy. iri frora ihcooe 

DP - S^c'S, rbc cou'-k or vbica i:"ci5<, is the fide of 

tke il|U*nc. 

la th:s ruaaer it vjls coafimited iad ioired by Mr. P^ 
6r«r-,% Mr. -=t- C ..♦.-,-• Mr. 7- AV. vrr-r, Mr. T. Mofi, 
Mr, /. A7. . .\V, Mr. /. Shf^'J, i.vi Mr. .-/^r. S/^mc, 

7hfjr:T ^T,'h.rrfj j'.V-'r.-jV--/.': h Air. W. Harriibn, 

^tnog the radios JD = « =2 j ?, .-fC (= BC) =^^ = 15, 
and CP {zz PD) = r» xre haT? vp,?r Eac 4?. i.) ^ -t-xl* 
-l-x* = «*; whence x^ -f -^v = Am* — 4^*» and conie- 
quemlT x = V4i»* — t^* — ii = 8iC73: Tiwerefcrc £/> 

(= z> tJ) = 170156. /#: /r ^. 

In the fame mainer it wa? anf\rcre»i by Mr. y. Bs/tcn^ Mr. 
^. BryssnarUz^j Mr. Z>. N^/tU^s^ Mr.' Sirp. A7jisr> Mr..S. 
AW/, Mr. j?. LjJjIj Mr. /r. /*^' /pj^, and many others. 

V. QussTiO!! 395 atifwerrd hj Mr. Philip George. 

CoNSTRuCTioH. Dtaw the meridiaD ^4N\ and, fop- 
poling ^f t3 be the place of the 
headland, draw ^-fB^ AEy acd 
AD xo reprefeot the giTcn bear- 
ings of the (hip therefrom ; in 
DACxik^ Ac to Adva the giTcn 
ratio of the times, or as 4 to 6, 
and draw r^ parallel to AE^ meet- 
ing AB in 5; then draw bed, to 
nrhich the Ihip's courie BED (let 
AB be what it will) m«ft be pa- 

ralW : Becaufe (by Euc. 6. 4.) le i ed {zz Ac : Ad : z 
4:6) :: BE : ED. Cal- 
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Calculation. In the triangle y^bc are given all the 
angles and the fide Jc (= 4), to find y4B = 7'joi ; and 
then from j^B^ u4d (= 6) and the contained angle dJh^ 
we get .4bd (=r y^BD) = 47** »5'» which is the coiDpleraent 
of die courfe. WJV.R. 



meridian ; 
and JD\ 
1 to AE\ 
p*s courfe 
AC : At> 
by calcu- 



if 



we have AB : AD (: : 



The fame anjhuered by Mr. J. Shipman, 0/ Hull. 

Let A reprefent the headland, and y^ TV the 
and through A draw the given bearings AB, AEy 
ra^kt AC = 4, y/D = 6, and draw CB paralle 
then from B draw BD, fo will ABD be the (hi 
irom the weih For, becaufe of the parallel lines, 
•' £B : ED. From hence the courfe is found, 
Uuon, to be N, 4»» 3s' wcfterly. 

The fame anpvjered by Mr. J. Mil bourn. 

Let y^ reprefent the headland, and B, £, and D the clacei 

of the ftiip at the three obfervations. Put the fine of Bm4E 

Ui» 3.0') = a, and that of DAE (45^) = b ; thoj will AB 

^BEx^m.E . .^ DExfm.E,: * *, 

, and AD= : 7 (by trig.) : whence 

3E DE 46, ' . 

a o a b. * 

From which known ratio of the fides, and the incliided angle 
BAD^ the courfe ABD^ from the weit, is found to dc 
47'* 15'. . ' ;. 

Mr. G. Dunny Mr. R. Gibbons, Mr. D. Hajlings, Mr. r. 
^^, Mr. r. Pearl, Mr. ^^^r. 5/^/?^ (Land Surveyor) » Mr* 
Jf. rri>// (the propofcr), and two or three others, likewilb 
tsQt very neat conftrudions of this problem. 

VL QuBSTioN 396 anfweredby Mr^W. Bcvil. 

Construction. The given points A^B, (7 being joined, 
^l^n JC and BC let two fegments 
^' circles be defcribed, each to 
comain an angle of 60*^ ; join their 
centers by the line FG, and pa^ 
^aiiel thereto draw ffCl cutting 
the two circles in^H and /; then 
through A and /? draw BK and 
xAT* fo ftiall HIIC be the triangfe 
required. 

For; fuppofing FL and G M to 
Y perpendicular to H /, and* H 1 
(always terminated by the circles) 




f^^d^X 



to 
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to revolve about the point C, it is pfain that, when Hlis SL 
maximum, LM, being the half thereof, muft alfo be a 
maximum; and this will evidently be when LM is parallel 
to FG, 

Calculation. In the triangle y^ 5 C* are given all the 
fides, to find the angle ^=38« 38'; then in the triangle 
f CG are given the angle C = 98^ 38' , and the ratio of the 
containing fides, as JC to BC {or 16 to la); whence is 
found the angle F (= HCF) = 33«» 41', and the angle G 
(f= ^^?1= *7* 4' ; therefore HCA=i 63* 41', ICB^ 77» 
4% C'lH^ 56** 19', CBlzz4%^ s(»'. Hl{=i HC-^CI) 
= »4*7, and the area = 26.4a = a6. acres, x rood, ay perches^ 

Atgehraic Solution to f he fame ty Mr. W. Spicer. 

Put a = BC = 14, ^ = BA r: 10, x= fine of 6o*, and 
f and — ^ equal to the fine and cofine of /LBCI'¥jL BAK 
= X5a^ 5x' 3S^ and x and jr thofe of Z j^^A": Then wilT 

py -^ gxrz fine Z BCI; and Cper trig.) x : ^ : : x : — = 
^AT; and / : a ::py + qx : ^£JL±JL3Ji^BI: There- 
fore bL±£Jt^±£U^iK] amax. In fluxions, ^x + ^(7i 

4- tf^jf r:o: But jf =: ; whence bx-^ aqx •• 

y y 

sro: Solved, ~ {= tang. Z ^^AT) = ?^^^1. Hence 
-^aa '^%abq -¥ bb = /AT = a4'7ooa7 and Vt X 

«l 

aa '^%ahq'^ bb ^n a6'4a, the area required-- 

According to the former of the two pfecedlng methods it: 
was alfo aniwered by Meff. Mofs (the propofer), Peart ^ Rol^ 
llnfoity Trotty and Waif>n\ and according to the latter. By 
MeiT. Botham, Charlton, George y Nichols y and fome others. 

^Many contributors have folved this que(Hon upon a 

luppofition that one fide of the required triangle is parallei 
to the longeft fide of the given one ; which, though very 
near, is not ftriftly true ; the faid fides, when the area is the 
greateft poffible, being inclined to each other in an angle of 
3*4X'. 
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VII. Question 397 attfwered by Mr, Abr, Botham. 

Suppofing HGxoht the length of the vifb, and / the 
place of the ftatae ; let / exprcfs 

the tang, of f of ^ ^^ A whieh 
(by the queft.) is i of Z -5//6^ ; 
alio let a = ijoi, and b = 1000: 
Then the tangents of EH J and 

BHG^ being expreffed by ^—^ — - 

^^^ i-^ t i * ^^^^^ theor. p. 41, Diary 1755) and thcfe tan- 
gents being to each other in the given proportion of a to h^ 

we therefore have - — "~ ,, = -^-^--: ; which, properly 

J — 2// I— rr * *- 4 

ceduced, becomes ^* + -^^ - 4Xt* zz^-^^; and this, 

folved, giveis / = "619987 : From whence the length of the 
vifto is found = 1250 yards. 

According to the fame method it was alfo anfwered by 
Meflis. y^ji (the propofcr), Butler, Charlton, Griffiths^ 

Mqfs, Peart y Rojiinfofiy Spicer, and Wat/on, Som& very 

ingenious Gentlemen have taken a good dt^^A of pains, in or- 
der to convince us, that this qiie(Hon was not properly limit- 
ed; and others have hiated the fame tlnng; not conndering, 
that, from the ratio of any two angles \E H I, eHI) and 
the ratio of their tangents (which ratios are here given) 
both the angles and tangents may, always, be determined, 

-The fmallnefs of the angles in the cafe propofed (where 

the tangents are nearly in the fame r^tio with them) is, we 
prefume, what embarralled ihcfe gentlemen : The method 
of trial-and-error ^as it is called) whereby moft of them 
Attempted the folution, being of little or no ufe here. 

VIII. Quest. 398 anpwered by Mr, G. Brownbridgc. 

The places of the three towns being reprefented by M, 
D, and T, let the three parts of MD 
(as fpecified in the problem) be denoted 
by 6x, a, and 5>>'» refpe(5livdy ; then a : 

11^ zz AC — EC', .% 
a 



%zx 



• ■ 



2X 



izxx 






^ixx 




1 



I* 



Ladies* DiAnrE-s. ^Beigktorf} x 776* 

a 



AfC = 2 + 6x + ***'', and DCrz"~Jr sx- 

% a % 



22 y^ 

• 

Now MCy. DC (= Cr») = AT* — AC- ; whence wc 
have 44xJ -h x84<7y^ — iia*x = ^ ', or 44^^ 4- i288x» 
— 539 X = 343; which, folrcd, give* x = •75»84. There- 
fore AID^is'iZi, MTzzii'1^6, andZ>7'=9-i5s, 



T^f fame anfnaered hy Mr, R. Butler. 

Suppofmg M^ D, and T to reprefent the three towns* 
Jet MA=: 6x, TJ=^i2x, B D = 5x, ^ T =: lox, and 

AB (s=7) = tf : Then (by trig.) a:7.2x:: 2x:~^ — = 

diff. fegments y^Cand B C\ whence C A^ - + ■ .and 

a a 

CB ziz^ '-''—. But(byEuc.i2. 2.)^^*-+^-^^* -*- 
% a 

dMJxJC-h DB^ -hBT^ + 2BD X BC (= MT* 

+ DT*)zz AID^ (by Euc. 47. i.) ; that is, in fpecics, 

30JX* -^ II ^x 4-i^ =tf H- iixh, or44*' + 184^ X* 

a 

— iitf* x=:^5. Whence x is found = .752846: There- 
fore MD ^ lij-^Sis, MT^ 121,2365, TD = 9,1534, and 
die rate at which he travelled was 4,1064 miles per hour. 

To this queftion upwards of 30 true anfwers have been 
received. 

IX. C^ESTioN 399 anfviered hy Air. H. Watfon, tiff 

Propofer, 

Let P reprefent the pole of the earth, and L, C, and M 
the three places propofcd : From the 
latitudes and longitudes of which the 
diffances L My LC, and the contained 
angle C L M, will (by common propor- 
tions) be found 21^ $^' , 22^ if , anci 40** 
55', refi^dlively. Then fuppofing C? -ff 
and OD perpendicular to L M and L C 
{0 being the required place) we have 
given I B (= \ L M) = ii*> 19', L D 
(=4 L<7)=:ii«' 8i', vWth the fum of j^i 
the angles B LO, DLO, at the bafes 
(the hypothenufe LO being common); 

whericc it will be ( per Cpherlcs ) firt. 

,. ■ - - ■ ■ ' ■ ■ 




H 



L 
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LB-^ID : Sin. LB^LD : : co^taag. ^^^'^^^^ 

(ao« »7i' ) : tang, of j — =: i» i jj' ; whence 5 L ^ i| 

= i9* 14' ; from which, and LB, weliave L^ {= TJf =3 ; 

CO) = II* 58', and then, in the triangJe LOR, will be ' 

given LO, LP, and the angle OLP {zz Z%^ ty* x PLM 
-^BLO); whtncc P= %S^ 43' , and Z LPOz= ip' 13*, 
being the complement of the latitude^ aad the longitude 
from London, refpeftively. 

In the very fame manner it was anfwcred by Mr T, Mcfs 
-Algebraic Solution to the fame by Mr, R, Yovng. 



\ Haying fonnd (by common fpherics) LB, LD, aiKi the 

angle DLB, put the tang. o£ L3 =:a, that of LDzz b^ 
the fine and co-fixie oi DLB equal to m and n, and thofc 
of B LO equal to x andy, refpeAivcly : Then, the co-fine 
of D LO being exprefled by w x + ny, it will be, per 

Spherics, \y ' ^'' ^ (rad.) : tang. L0\ ^y^ a 

*'^ * Ima -{^ ny X b x: 1 I tang. LO S ' y 

= -' — \ ; and confequently - = — = tang. J?Z,C7 

wx -i- ny' ^ \y via ** 

= 19^ 14' : From which the latitude and longitude of the 

place are found to be 51^ 17', and 19® 13', refpedlivcly. 

MeC Bamjisld, Birchavennjis, Botham, Charlton, Hop* 
\ Kin/on, Spicer, and fome others, have alfo given very neat 
: algebraic folutions to this problem. Mr. P» George, by pro- 

I ducxng the perpendicular 2> ^ to meet the iide L M, folves. 

i it by common Ipherics : And Mefll Peart and Rollinjhn, af- 

ter finding LM, LC, and the angle CLM(9a abov^) com- 
pute the difference of the other two angles LMC, LCM, 
which (becaufe MCz= CM) will alio be the difference 
of OML and OCL, or of their equals OLB and OLD; 
whence both thefe angles are kaown, and from thence L Qm 

■ X. QxTEsrioN 400 anfwered by Mr, Hugh Brown, the 

Prcpo/er, 

Putting z = Tx of the interefl: of 1 1. for one year, we 

fhall (by difcounting at fimple intcrtft) have — x^""^ 

lao , 90 , 100 , 140 , 150 

_ _i_ _ ^ j^ 
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M Ladib)* Diaries* \^Beishton\ 1756. 

4- — ~ = 1000. The fraiftions reduced into fcries, and 

14-32 

bropcrly ordered, give z — ^-^^^ + ^ ' - ^^^ , &c. =r -^ ; 
*^ '^ ' * 397 397 .794* 

whence z = '0037783 +'0001496 + '0000040 = •00J912: 
Therefore the required rate is 4*694>or 4I. X3S. xoid, per 
ceoc* 

The fane anfwered hy Mr. John Honey. 

Let X** =rate per annum ; then x (according to coinpound 
intereft, will be the rate for i month, x* for a months, Sec 
whence the prefentTalue- of 180 1. to be received at the end 

of 3 months will be ^ - &c. Hence we have — r + ^ 

«, r40 , TOO ' 90 . no , »Jo_, , n. \ j 

^■^ + 7F + ^ + TTo + ^ = 1000 (per queft.); and 

therefore x'* — '18 x^ — •15X'' — •i4x'^ — *ix* — •o9X« 
— 'iix* ='25: Solved, xr= i'oo385a; and x'* == 1*047216 
and confequently 4!* 14s. jd. the rate per cent, required. J 

In the very fame manner it was anfwered by Meff. 1V^ 
EMU £^* RoUirifony and H. Wat/on. 

Mr^ R. Flitcon anf\^rs it thus : 

Let X, 2x, and 3x be the interefl of one ooundfor x, a, 
and 3 months, refpe<5lively ; then the interert of loool. for 
5 months will be 3000 x, and its amount 1000 + 3000X, from 
which fubtradling 180J. then paid, the remainder 820-4- 
3000 X will be a new principal; which, in » 'months more, 
amounts to 820 •+ 4640 x + 6.000 x* ; from whence fubtra6l- 
inp 1 50 3. then paid, the remainder 670 + 4640 x -h 6000 x*' 
*\viil be the principal (or debt) at the end of 5 months : And 
by proceeding in the fame manner with all the reft of the 
pavments, the equation refulting (according to the queftion) 
will, in its leaft numbers, be — 3 H- 758 x 4- 4871 x* -H 
14503 X J + 24016 X* -4- 22692 x^ 4- 114*5^6 x^ -4- 2400X'' =0. 
Ilertce x = '0038609, and the rate, per cent, per annum, 
4 1. 12 s. 7jd. 

According to this laft method it was likewife folved by 
• MefT. Banijieldy Butkfy Goodhead^ and Trott^ whofe cqua- 

tion« exadtly agree. ^A great number of other /olutions 

have been received, upon principles foraewhat different, 
which however come very near the truth. 

XI. Quest. 
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XI. Qwest, j^oi-anfwer^d hy thePrtppferi Afr.RoUinfon. 

Let a deGDte the nwnher of the living correfponding, in 
the table, to the given age ; and let the fucceeding dccre- 
raeats, or the numbers that die off yearly (for as long as 
they continue equal) be reprefented, each, oy b ; alfo let the 
^ext fucceeding decrements (for as long as they continue 
equal) be denoted, e^^ch, by r.; and, the next after thofe by 
d; and fo on : Putting r to reprefent the rate, and P rhe 
lvalue of the perpetuity correipocdiog : Moreover, fuppof<r 
that, after the deceafe of the propofed life Ay the eflate, or 
ai^nuity, is to go to another perfon B^ and hi« heirs, for ever. 
Then the probability that the life A fails the firft year be- 

ing - , the value of B*% expedkation on that contingency will 

' b 
therefore be /* X -J Andi the prpbability o£*A*% dropping 

thi! fecond year being alfo - , the expe^ation of B thercca 

P b P . - 

will be - X -,. ( - being, the value of the perpetuity dif- 

counted for one year). la the fame manner the #xpe^atioQ 

P b 
of B on the third ye%r will appear to be = --^ X ~ > ^od on 

the fourth ^year zr -^ X » &c. Whence it is evident, that 

B*& ;)vl[iol^exp€dlancy, on the contingency of the life's fail- 
iiig in the fi^it interval,, (m) during which the decremefits are 

equal, each, to b, is truly defined by rP X - X : - + —■' 

1 I b J. r~ "^ . '. 

~r- +'T. or its equal rPX - X' » which is 

' b ^-~ br^*^ X 

alfo =:: rP* >C ' — ^— «, becatife P = -^-^ — . Again, the 

decrements. Huxii^ the fecond interval {n) being each =: c^ 
the probability Qi th^ life's failing in any aligned year of. 

this interval will therefore be denoted by - ; and the value 

* • • ^ ' P c 

of B'sexpechttion, 09. the whole jpter^^l, |xy — X -^ + 

■^x-^ + -4r X £. &c. = .^ X £ X : i + 4 

C a 4. 



+ ^ •••• + — = rP* X . In the Tcry fame 

r ar 

■unner the expedancy on the third fnterral {p) appears to 

he == r/>« X ^"^^ ; and on the fourth {q) = rP^ 

^ " to-4.,^-*» *^* **• Therefore, byeoUefting all thefe 
Talucs together, the whole •xpcftation of B a*l his heirs 
tomes out =-^X:3+-'"^ ' ^""^ • ^^^ ' 



Ice which, fubdudled from P, thexalue of the perpetuity, 
\^tt P^L^Y^,i^tI±j^iz^^ '-^ . Sec. 

for the true Talue of the life y4f : Itat rP is = P4- 1, and 

• — » -r- y &c. are the prcfcntralaes of 1 1. to Be rcccLTcd 

at the end of w, j» 4- «, &c^ years ; which being found 
(from the ubJes) aad reprcfcntcd by ilf, N, ^ &c. rtfpec- 

tively, the vatae of the annuity will be P ^ X : & 

+ 7^=^iJ X TV + 7^ X iV+T=^ X P +7^x ^^ 

<cc. where the feries is to be continued till it terminates. 
a#d where the co-efficient of the laft term will be the lafl ot 
the ^quantities 5, c, d^ &c. with a negative fign, the neA 
letter in order being equal to nothing. 

XII. Question 402 anfmetcdhy Mr. S. Bamfield. 

^uppofing CE and Z> F to be perptndisvbr to the kori- 
!u>n<al line A B^ k v& evident, from 

inechanics, that AE : BF zz z z 5. If a -g, v ft 

therefore ^6* (=:/•/)) =5 = 3, y/S= V ' • ' ■ 7 

-^ = 6, >^^+ d) + Z>^ = c = 10, ttid Xj : / 

u^E = 3 X, then will B F = s^> ^^ \{ \/ 

(fe: CD) z za^Zx\ and 's/bb-^^xx f Vy oU > • 

=: c. From the refolution of which equa- 
tion X is found=:*3i7S6; and from theoec AC tr, 5*14;^ 
BD » 3*3950, and CP = 3*39^1. 



i(o.52. 
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T'ke fam€ anfwere4 fy Bircbovcrenfis, 
Put A3 (= 6) =r /, C^ (= 3) = ^, JCj^D -h DB 

the property of the center of gfwity, BF:=z\ s/xx — ib : 
Confequ eatly CD (x= EF) = / — |v^yx — 5^, aod'^iE>s= 
T Vajyy— i6^^ Wh€»ce>^e hay«;e + /— f V'**— ^^ + 
T ^^^5.^*" — i6bb zz J, This equatipn, properly rcdaiced, 
will gire ;t3 — 3'35a:* — icyx, 4- 36 = o; where x is fotwtl 
= 3-1479- 
MefF. Bevj! (the propoftr), Botham, Mofs^ Pea^, Pof- 

problem. 

Xlir. QuE'sTioN 403 anfvi^red h^ Mr. Th©. Peart. • 

From the given height of the mountain JB^ and its IkrsA- 
diameter BC^ the parameter of the 
parabola will be found = « j6j6 yards ;, jTp- 
from whence the curve AJS-C mzy be 
conftru^ed. Take AK r:. twice the 
teight of the perp^ndi.cijJar (hot, a(id 
draw A^M- perpendicular thereto; iji 
^M take the point M, £0 th^t a per- 
pendicular let fall front theiice, meet- 
ing the curve in £", fhall be equal to 
the ftraight line J£; ihen loin J,M, which will be the 
line of direction. . 





4^ ^y*^ 1" «^^ =? ^^ + * (= i^^)} therffojre > 
Ana __ . ._ , ^ „ , . 



= JZ:7^= ^*-'-^*^ >'^^^^' ^"^ ^^(^J^^ x) '= 16x2-333 ; 
ftora whence the'an'gfe ABD is found = jo ^^i .^^. ^^ 
half of which being taken from 4^^, there remaii^ ^i^ ,'• 
• 42 « f«r the an^e ontlevation LAM, TV. JV. It 

.^7trfsL7^e oTffiffqnrd hy Mr. Walter Trott. 

Pat the ^eigh* v^^ of die moubtain: (:r. to.) = ,r, . .^ 
fcim-diameter /^ 6" of the Kaie (=:a64o) = b. and the dou- 

C ^ ble 



bic impetus (= 1400) = c\ Then, luppofing i? to be the 
place where the ball (whofe path is AHE^ and firft direc- 
tion AF^ impinges on the furface, let AE and E D be 
dratwoy tne latter parallel to CB, and let AD = x; and 

b* X 
^tn, by the property of the parabola, D£* = — , and 

Aerefore AE := v — ~ + **• Hence becaufe the difL. 
18 to be a. max. we have (by Simpfon's Exercifes, p. 199} 

V -t-xx — • * (ae AE — AD = c; from which x 

s= « , = %%%'%%% = AD. Whence the angle EAD 

do — %ac ■* 

= 84« •* ; the half of which (= 4i» 4') is the true angle of 

^evation (^^/> W, W. R. 

Me£ Botham, Mofs (the propofer). RolUnfon and Wiatfon 
anfwer it in the fame manner. Mcfl. Bamficld and Chariton 
give the inveftigation by a neat fi^xional procefs, which. 
jToom will oot admit. 

XIV. Question j^o^anfnxieredhy Mr. Lionel Charlton, 

i?/ Whitby. 

Let BADhc the given hemifphere, P the required point. 
NPM ^nd GHF fediops of^the 

fblid perpendicular to the axis AC', 

et PF, CF^ and PD be drawn; ^\ 

putting y^^ =: r, PC^a^ AP = ^, -_.,' ^ 7/] 

PM;^f, PD^g, PH:r:x, 2Lnd ^,^ -p\ 

PF:=:z. Then the eflPea of the at- (xf jr^ — \- 

tra^ion of all the particles in the ^ £ i-^-, ^^ 

plane of the circle G^/^F, on a cor- -^ 
pufcle at Pi will, it is well-known, 

|e as X — - ; and confeqiiently the fluxion of the attf^diog 

a 

of the fegment NGFM as x — ~: Which (becaufe a* 

z 

-f-2* +»^x = r*, and therefore x s:*4£-I~^, and x =2 




7,a 



• 



V- ^) will be reduced ,to. x* +*^i-~£l x § ; whereof the 
aftrre<5lcd flutnt is x + ^ ^^* f" v , . Which, when 



Ho. 53- Qj7 £S Tl ON S AnS WIRED. Z9 

jt = r = 2, becomes e -¥ ^ ■ "^^ - "^^ • for the force 

of the upper fegment NAM in the direftion F A. 

In the fame manner, taking GF below NM^ the fluxion 
of the attraction of the part NG^FM will hQ,JsI/, ex- 

prefled by x + 7" ^ x - » and the corrected fluent hj 



% a 



X + 3yi2_ ?!_»/!, ^hich, by taking x = iJ (= PO 
and z = r <= PD) gives /? + ^* ^^^ "^ ^./ . f^^ ^|jg 
whole force of the lower fegment NBD M in the oppofite 
direftion PC, Hence we have e + ^- * "^ - "" = 

^ + ^/'^^-^/^"-^^/^ ^ or (5^* X r^^+ lep — tf» 

= g X 3// — ir^- But ^ = r — /r, ff='rr --aa, and ^ 
=:V'''' + ^^> fo that, by fubiHtution, ar' — 8/jf' =1 
V^r-f-iJtfXar* — Aa^ ', which, order'd, gives 12 a^ — 
8r'<? + s''* = o; where, taking r = i, wc have a =s 
o"44304a8. Therefore the ratio oi AP to 6*^ will be that 
of o'5^6957« to 0*4230428, or as 4 to 3, nearly. 

The author of a very neat folation to this proplem (whom 
we fliould be forry to difoblige by^an improper ftep) will, 
\^e liope, candidly excufe our civing peference to the* 
above ; as room would not poflibly admit of both, and as 
the fluents, here, may he comprehended by common readers,.-' 
for whofe improvement we are folicitous* 

"* i ' ? 

• • * . • i 

XV. Question 405 anfwered ij Mr. T. Mofs, 

".'. ..• -* •- 

■ ■ ■ • * .' • 

Divide the givet^ eciu^tion by' 2^ , and you will have 



• • 



x^y -^xxy a'xy xx , . , , 

TJ rj= ' T ,= 05 which, by takmg the flu- 

~ XX 



. 3tfgf ^ aic —'-- y - • - ■ • <= 



ent, becomes ~^ + • -^— ^ = df (a conftant quantity); 
Whencejr^ ai^-jj— — - , ^ confequently y =: a 

' ' a 



90 Ladi^I' PiAAMs* {Mfigl)tori'\ nsA^ 

^ -J X arc vhofe tangent is ■ ^ . - (to radius j) + /? X 

hyp. log. ; where </afld e may denote' anycon^ 

(taot quantities at pleafure. 

Xhe fame anfywred hy Mr^ l^atriciE 0*PaVaiiah« th^ 

Propofer^ 

Ip the given equattoa (x jr — xy-^ay — ^^ s: o) let. 

• •• 

— -^-T^* be wrote in the place of j^ (fo that jr may become 

• ■• 
tbc quantity flowtug Ainiformlyl then ml! ijr -f x X ^ 
• •• • • • 

• X ' Xjf* • * •• •• XX J 

whofe fluent, it is ezident, will be srx + ^ x —rz ftfrne* 

"• • 

conftant quantrty, let it be cy, fo (hall j> ^ 2 ^ X -7 — : r ; 

* /%b 

and confequently jr rr^V— X-r^+.^ XX; .d^ "being ??, 

the arch v^hoib radius is i, and tangent -7- T" » ^ = i^ifB 

hyp. log. of ^^ — ; and ^ and ^ any constant quan- 

titiesi • " - \' . • * ' 

Mr. 72. /-T. (whom fp^ particular reafons, we (hould be 
glad to oblige), will not, we hope, take it amifs. that his fo- 
liTtion to this problem' was not infertea, as his reafonirig 
tipon the correction of ther fluent (tho' very ingenious) is, 
nevcrthdtfs, def^aive. .,_.._* . ;. 



V V- 



. ♦ That the fubflitution of -r- -r- for j, in any fluj^ion- 

airy equation of the fecond (of any higher) degree, caufes 
no difference in thov equation, of the ftltenes, ^may he thus de^. 
monftrated* SUj^ofe the f elatioii (^ xb%\fliJeftts 'to^ be cx- 

pre&4 by the general equation ;'=:-^x'" + j^x" 4- Cxf% 
. ' &c. 
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ice, thea 'tis evident tiiat^ =fnAx^' ^ ' +«5** *" 
-i-p Cx^'^, ', &c. And, ifibe made, conftant, we (hall, 

M I I ■ ■ ^ 

by taking the fluxion a fecond time, hare -f = w. /»— i • 

Ax^'^* i^„.^Z:rj Bx'"^''i, &c. ButifjJbemade 

• •• 

eonflant, we fhall then have — -^ = «» • ^ -^ x • -^ ** "" * . 

i 4- « . »— I . j? X • "~ * X, &c. Therefore, feeing -^ and 

• •• 
— V- are both equal to one and the lame quantity {m • 

m — i .Ax^ "~ *, &c.) they mnft neceflarily be equal to 
-«ach other, and confequently jl = — ^ • 

X 



m •• 



. In like -manner it will appear that y = -t-:: — • -r — i-* 

^ XX - X 

For, by taking again, the fluxions of the preceding equ*- 



5, rr =w.«i— i.^*'*'""* + ^-» — i--^*" 



XX 

• •• 



x»— ^ 



&c. and —•^ =»?.«j^x.y^x'""~*4"».»"— ^'-o 

*c. (making x conftant in the former and y in the latter) 

there arifcs-^ (= ». ;w — x. « — * . J^ *" ' iji&c.) =s 



_i^' +5-ii^; and from thence y=slli-- ^* 



]hiizx 




P1LIX.B Quest Ian anfhvcred ly. Ku/Ss/jw)^. 

Let P, ^, and R reprefent the. three ports* and Jy M, ^ad 
€ the (hips failing from thence, the 
fbrnser two in the right lines* P^S^ * 

fSj and the latter ^ in a curre line 
t£» who£e na^re^muft befuch that 
a right line j^BC paffing through ^ 
and B, may always touch the curve 
in that very point where the (hip C 

then is. Let E be the place of the 

ftiip^ B wJien j4 arrives at S, the inter- - 
fcftlon of the courfes, and C is come -,, x ,/ 
up with B : Let alfo aS / be to *S JS" in r^fA 
therajuo of the gijirea^lerities» or as ^j "^ 
PS to ^E : Draw G IE M, and make ^ 
j^H parallel thereto, apd CK and 
/ITtf'parattel toJ^ir5. 

It is evident, that S H znd E B will be always^quaj to 
each other, being" each to A& in the conrtant ratio of og 
to *J/, or of the celerity in J? 5 to that in JS ; whence BH 
^ndES mu(t iikewife be equal: But, by fimilar triapgks, 
Jff : BFtCES) :: EL :BE, and EI: AH :: ES : 
SN {BE): From the compo(i.tion of which propofiuons, 

wehave-ffi?» = ^ X E 1 = En X EL [Sn being drawn 

- /I i . 

to make the 'Z ESn == E IS) which is a known property of 
the parabola: For in the parabola (fuppofing p to denote me 
paraiKi^ter of a»y diajraetfir E.M)~\t is well known that t'A * 
== p XE^K, and that EL—Bie, artd corifeqaently EB = 
^r^^; fo that.^^» (=:J6'A:*) = ip x£l; whence, it 
pot ody. appears that the cufv^ iftiapttraboJa, bjAt .tlmtj ^A 
is J of the parameter thereof, correfponding to.the diameter 
KKM. • .. - ■ . . . 

' To determine nibw the length of the hi^ECRy Ac. we 
have, in the A E S ly the ratio of 5 / to *S^ (as 5 to 3), 
and the contained. /LS i^ s^"^ 15')- Whence the Z. SEI 
(or MK6) which the ordinate maizes with' the diameter 
EM, 'is founds S6* j(^/. Again, fince Z ^ = Z ^ wc 
have /^^J = Pj^= i4, and J^ff (= ^PS) = 7"a ; therefore 

RM (±iz^E) = 14-4, and J^/2 (= d? J^=J^£ X ^) 

= i4'o8^ = the required di(bnce of the port R from the 
port ^ Again, (by trigonometry) J^S = i3'3337> ^^ 
(ssj^iS — ^£) = 6*i337, and £» = 4'4»; which kft put 
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No. j6. Eclipses. d| 

= \hy and let the cofipe of the angle NtKC{%(i* 55i') = m : 
Then (fuppofing E'K:=:x, aad CA^y) we have (by the 

property of the t^scrabok) t$x =ty'^; wheace i = •—, and 
oonfcqucmly ^> * + ^my x 4- i * > the fltx. of the arch EC 
= I V'^»+aA«rj H-j'* ; which, by pottiag trssiw^ 4-/ and 

^ = ^ \/i — mm, will be transformed to 7 v'>J*~+T*"* 
whereof the (corrcdlcd) fluent will be -^ V^^+rtT— 4 jw^ 

■*■ U ^ ^^P" ^"^^^ ;^r4:T~~ • ^^^^ whence (by taking 

yz=RM=^ 14-^ the diitance /2£ run by the fhip C is found 
= i9'77 miles.f 

Mr. L, Charltm^ Micr^megaf, Mr, E. RolIinfeH^ (the 
propofer), and Mifs Frances Harris (whofe performances 
are an honour to h^r fex) have given elegant folutions to 
this probium, by a 'fluxionafy Calculus foun^d on the pro- 
perties of tangents; fqme of which folutions we fliouid have 

inferied, could we poiHbJjr have fonnd room for them. 

Mr. Bamfield truly determines the diftance ^ /?, and, by 
^ ingenions approximation, makes the diHance failed by 
the fhip ^ to be 19*89 miles. 

7?4 Prize of x% Diarie^s nms noon by Mifs * Fratxces 
Harris, 

. The Paradox a^fwered by Mr. C. Wildbore. 

A right line perpendicular to the plane of the two given 
lines, at the point of their concourfe, will be perpendicular 
to them both. 

Eclipfes in iys6, calculated by Mr, Ra. Hulfe. 

There will be only two ecHpies this year, both of the 
fan, and both snviCblc to the inhabitants of Gre^t Britain. 

I. March the ift, at % in the morning, the fun will be 
cdipfed m K xi degrees. This will be a great tclinfe. 
total and central, m the Indian fea. 

?.• ^?g?^ ^^^ *5th, at 7 at night, the fun will be totally 
cchpfed m TiR 3 degrees; vifible at -New Spain, Jamaica. 
Terra-Firma, and places adjacent. 

Nenu 



i4 Ladies' Diaries. [Beighton'} t^tf* 

New ^eftiofis. 

I. Question 406^ by Ruflicus. 

Two quondam friends at market meet, 
tjohn flieep had Bought, Hodge pigs a«d geefe} 
Who, whilft a chearTuI pot they took, 
A change proposed. And bargain itruck : 
For ev'ry (heep, they did agree, 
A pig and gooie the price (hoidd be. 
Hodge had ten pigs lefs than he*d gcefe, 
Which lafl were charged, fix groats a-pi#cc : 
Sf computation {hrewd 'twas found, 
Tnat pigs and geefe were worth five pound-; 
And tnat they were in number more 
Than all John's fheep, by four times four. 
—Now firs, from nence, pieafe to fleclare 
What number of each fort there weret 
Suppofing that, for John'-6 whole flock, 
Hodge, in exchange, gave all his flock. 

ll. ^ESTioN 407, hy Philo-Pefas. 

In a given triangle, to infcribe a rhombus, having one of 
its angular points coincident with « given point in the ba(e« 

III. Question 408, hy Mr, R. Young, Writing-mafter^ 

in Chefter. 

The fid^s of a quadrangular field are known to be ^, 10, 
ji, and 1% chains, refpe<5tively : And, if a diagonal be therein 
drawn, the part included by it and the two (horteft fides 
will be to the remaining part in the given proportion of 3 
to s : From hence the content of the field is required. 

IV. Question 409, by JMf. H. Watfon. 

To determine a point in a given triangle (whofe fides are 
16, ao, and 44 inches) from whence perpendiculars being 
let fall on all the fides, the folid (or continual produ(5l) con- 
tained under them, fhall be the greateft poflible. 

V. Question 410, hy Mr. Walter Trot t. 

The diftances of the three corners of a right-angled tri- 
angular field,, from a watering- pi act within the field, are 
known to be 38, 50, and 6a perches, refpectively : To find, 
from thence, the content of the field, it being the greateft 
the data will admit of* 

VI. QuEs- 



JfD. 53. Jt EVf QjxV STICKS.'* %5 

VI. Question 41!, hy Mr, J. Afti. 

Being on a journey, in lat. 5*^ 30' N. tic third of April", 
X755» in the aftcri?oon, I oWervcd the two interfeftions of 
the inner part of th€ interior raiarbow with the horizon^ to 
form an angle^ at th< place where I ftood, of 60^ : From 
which the time of obferv^tioo i^ required. 

VII. QuESTioH 412, fy Mr, Chr. Malbn. 

The hnmin ftage is threc^fcore years and ten; 
5o fhort the fpan ! . yet feldom reached by men. 
As man'^ qui etas ought ro be his care, 
'Tis now high time for Mafon to prepare. 
The rolling years that o'er my head have flown, 
If you would'^know, they're in the margin * fhown. 

I * Viz. u 4- y -i-y 4- z = i734> t'* + .■<* -^-y* -h «* = 

i »85037i, vxy}: = 3240960, .and x =s z ; v being the year of 
j my birth, x the month, y the day, and z the hour P. AI. all 
which- are required.,- .;;•;* 

VIH. Quest. 415 j fy Mr. Pat. CTCavanah, e/Dublln. 

{idddrcffi^d to the ingerthai jltithors of thff n%tb and 393/ 

Ah! much, my frjjends,. j moqrn. your loti 
Who have fuch woeful help-mates got : 

• Both iluts arid fcolds 1 oh, dreadful curfe !- ^ 
Bad daughters too I What can be Worfc ? 

- Yet hear me, and to^eafls your grief, 

I*1L teach- you what will yield relief;* 

But^ke rare noftrums, little known. 

In myilic .terntfe it' ttiufl be ftiown 

For brother Philomaths alone. 
' This powerful fpecific is denoted by a word confiding of 
^c letters, and thefe have their places in the alphabet ex-' 
preffed by the values of k, iu, y, j, and z, in the fubjoined 
equation : t By me^ns whereof the impoftan't rayftery may 
be difclofody and that, tvithout having the root .of auy 
equation to extra<5t, higher than a quadratic. 

• t Viz. iy*- + 2* =89 : 'wz H- *iy + 2 = 53 ; -^?— tZZ ^f 
. • • > / ^ ^ X -f-j^ 

Duify Math. Vol. III. D IX. 
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IX. QuEjTiON /^i/^% hy Mr, E. Ilollinfoa, 

A beam BC [fie fig. to tkefolution) is to be fupported 
in a'-givefi poiitioti> dv means' of a pirop DE^ of a given 
length, iflfiittDg on the nodzootal beam aB-^ 'T^s propofed 
tx> determtne che poficion of the prop, fo that the beam A3 
v>herean it iiands may be the leaft &bje^ to break, or fo 
that the force, wl^eveby it a^ualty tend* to break, may be 
to the whole force it can fuftain in E at the leaft ratio pofH- 
ble, the thicl^nefs of the beam l^eing ^very-wher^ th^ fame. 

^. QoE$Troif 415, hy Mr, Hugh Brown. 

An ufurer fends ip.o«K at ^ per cent, per annum compound 
interell, which the borrower is to ciear off by quarterly 
payments J y'lt, 1 1, ^t the .end of the ftrft quarter, al. at the 
<:na of the fexond, 3 1. at th.e end of the tliird, and fo on* 
i^uere, At^hat time will die debt be the greatefl: poiHbla? 

XI. QuESTio» 4|6, ly Mr. Tho. Mofs. 

Siippofe 11 half-pence to be thrown up, and thofe that 
eome up heads to be taken away, and the remaining ones to 
be thrown np attain, an4 fo <3n, in the fame ma^^ner, till aW 
t*he half-pence have been thrown up heads : 'Tis propofed 
to find in what number of thr.o^vg, according to slr e^u^ltty 
of chance's, this may be effected. 

XH. QtJESTioK 417, By Mr. W. Bevtl, 

Suppofe that a chain is to be fufpeoded, at its extreme! , 
by two tacks, in t|ie fanie hprizoiUal Kae, at the diftance of 
xo feet : To finii the length of the chain, iiich that the ftreft 
or force thereof^ tipoa the tacks^ may be a minimum. 

XIII. Que STICK 418, hy Mr. The. Peart. 

Suppofe a mountain, formed by the rotation of the'cate- 
nariaf^ whofe fuperficial content is equal to the fquare of its 
bafc diameter; and fuppofe two equal pendulums, one at 
TOO foot, and the other at the Vertex of the mountain, to 
be put in motion the fame inftant ; and that at the end of 
24 hours, meafured by the former, a cannon ball is there 
difcharged in fuch a dire^Hon, as to fell the fartheft pofliWe 
lapoh the mountain, and arrives at the. vertex at the j^me 
inftant the pendulum there has meafured 14 hours : It is re- 
quired to find the mountain's height, aod the velocity v^tk 
—^'-^ the ball is difcl^arged. 

xnr. 



XIV. Quest, ^tg, fy Mr. R. WcOon, Difcip. Laadeniu 

Frtf« the eqttaitidn a^'yisa^y* — jf*i« h ift pfopoftd to 
nod X in terms of jr, without firft finding jr in terms of x» and 
then reverting tbe ferics. 

XV. QpisTioif 4JO, ^ Mr. Pat, O'Cavanan, ^/^Dablia. 
To find the fum of the infinite fefie$ i — — + ^ 



""rrmrrv^* ^c. by meaiis of circokr ahrds and I#ua- 

rlthffls. 

PaiasE Qtjfc»TioN, /[/ TffrJI. Watfon. 

. A perfon t>eixift to paf» from one placf j4 to andthel* /?, at 
the diftancc of three toiles, between which places there Jics 
amorafs^ 1% d^firoii^to know tfce p4Ch he muft defciibe, ami 
alfohow far hd Aiu(t tr'avd, fo perform his journey in the 
fhorteft time pofEWe; the war* by fea(on of the morafs, 
bptng rendered fo bsbd* that he eao oaly nK>ve with a cele- 
rity every- where proportional to ht$ diftaace from the cen- . 
ter thereof, lying one mile distant from y/, and two from B. 

1757- 

I. Quest I ON 466 ahfwerid fy Majfier Jtfnath, Ktn^beU^ 

• O/htictHtr. ' 

^ohn chao^'d ten (beep, at ten * a-piece, ♦ Shift in^s^ 
J For eight fmali pigs and eighteen geeft. ' 

Tie fame anfivcred fy Mr^ T. Bafktfr, <f Wefthall, in 

Sa/fcx. 

Let » detrote the number of pigs» sind y the price of a 
pig; tben will x + xo be the number of geefe, and %x — 6 
the Dumber of iheep; andthei^foreiby the cjucihon, xy 4* 

x + io K 1 =£ 100, arid ax — 6 xj^-pa = 100. From' the 
firft equation 'jf = — -^ a ; and from the fecond y =s 

D % zoo 



:*8 L AD I B s* D. fJL »« ji I. i {^Belghtoff} ^^7, 
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^^^^ "^ * ; *•': 80 X jrx — 6 =r 100 ;f : whence X7=^ Zy, 

and » = 8* Therefore ihere were S pigs, 10 ftieep, and 18 

geefc. 

The fame anjhuered hy Mr, Tho. Wilkin. 

Let X =: number of pigs ; then x -H 10 =: number of geefe, 
and 2 X — 6 = number, of fheep ; whence z x -1- ao = price 
of all the geefe; 10^-^ i.v — ao (= 80' — ax) = price of 

all the pigs; and " ■ — { — ^ ») the- price of one pig 7* 

80 
and confequcntjy — C= the price of one iheep) which mul- 

ftplied by the number of fheep gires — X %'3^ — 6 = xco: 

Hence 160* — 480 =: 100:*, and x = 8. Therefore there- 
were 8 pigs at 8 (hillings each, 18 geefe at a ihillings each>. 
and 10 iheep at xo ihillings eacL 

In the fame manner it was alfo anfwered by Mr. G, ^r7?t» 
firmg, Mr. W^Bctxter^ Mr. J, Beresford^ Mr.- Turner Bofton^ 
Mr. G, Crabhet Darcy Donoughfy Mr. Jof» Farringtort, Mr^. 
T. Fletcher, Mr. Ja. Giles, Mr. E. Griffiths , Mr. J. Hamp- 
fon^ Mr. JV. Harvey, Mr. G. Hicks, Mr.^. Ht^fon, Mr. T^. 
Hudfon, Juvenis, Mr. W* Lee, Mr. W. Lit/on, Mr. 'Jif, Lord^ 
Mr. B. Lydal, Mr. R. Marjb, Mr. R. Morris, Mr. /^. Pa- 
trick, Mr. /T. Rippon, Mr.' y^/fx. TUywe, Mr. 71 Sandling^. 
Mr. /F. ^/oifr, Mifs -S. T. Mr. /i^. nrr^//, Mr. R. Terry. 
Mr. ;^. Thompfon, Mr. 7. T/V^ry, Mr* R. Waltoriy Mr. }C 
Woolcott, and fevcftal othefs, 

n. Question 407 anfwered by Mr.^Ahv, ^Bo^ham. 

Construction. Frpm the vertex B^ of the triangle,, 
throujjh the given point D, draw BDP; 
to which, ffom /4, apply y/P equal to 
the bafe y/6';.draw DF, fG, GH pa- 
rallelto A P, AC, and FD, refpec- 
tively; and tjie thing is. done. 

For, by fim. As, AP : FD {:: BA 
: BF) : : AC x FG\ but .^P = AC 
(by coni!r4i6tion) ; 'whence FD = /'6'. 

The fame anfnvered hy Mr, T. Peart^ 



.Draw BD from the vertex to^the 
given point D'y and make AM parallel 




thereto 



tfatrete, and equal to the btfe jfC of the trraiygVsr draw 
J^D cutting ^BinF; then draw FO and OH parallel t& 
AC and DF^ for the other fides of the rhombus. 

PsMONSTitATioN. Let BD cut FG 10 N. The trianctes 
ADM and DFN (becaufe of the parallel Jines) will be 
llmilar; whence JM {AC) : DF :: AD : FN i\ AC \ 
FG'^ and confequently D¥'=:^FG* 

Method of Calculation. Fr^ra AB% AD, and th« 
lid D/JB, the ABDC (= -W/^D) will be known ; from 
which and the given iid^ts AD and AM, th^ Z. A DF will, 
alio be known, add confequently the iide Dr. 

An algehraie Solution to the faifit hjrMr. W. Smithy 

^ Irthlingborotl^. 

Taf:AB=zh, AC:Sic, D ^(pcrp. to AB) =z d, B^^xzgf 
^d DF{=z FOy^x: Then c:B :: x [FG) : BFz^^-^i 

whence F^jze , and confet^ntly e h +^*=^x*^ 

C CI 

Which folTedgiTes x = ■i^- + ^c» X ^^^^^ + "^f - 

' Accordirtg to the former of thefe methods the problem was 
Con(kruacdbr Mr. O'CavaTiaS, Phih-Pfjhs, Mr. £. /^oliin-' 

fin, Mr. WaiUr Trott, and Mr. H. iVatfon. ^AlgcbrjUe 

^lotions to the fame have affb been received Trodi Mr. S, 
Bamfield^ Mr. W. Baxter, Birchcvcrenfis, Mr. L. Charifofi^ 
Mo J^../^/<nsrrx>. and many others. 

UI. QuBSTioii 408 ofifwefrd fy Mr. Wnu Kingflopi 

<jr Bath. 

Let D'FGH he the quadrangular ffeld (iee lafF figure^ ^j 
dien, Gnceby a well-known theore^n, the area of the triangl e 

D FG is i ^^DF-^fh* "DG^ XDO^ — uYZff^\ 
\£DGhz put = y, we ihall have (becaufe F(7 is gl\^en =: ^^ 

A^DF- 10) Z>FG = J \^f6%^'' X .V* — iT And'ia 
the very l ame manner^ the area of DUG will b<i := 'J 

yVzQ — X* X X* -7- 1 : which being to that of j&^f (7 as' 5 
to 3 \by.the qtieft.) it is evident that aj : 9 : : 52^. — r ;t^ . 
5^ 1 — y*; wh ence y» =s «66*5; a^nd the area' />/(? 2= J 
V^'5 >i a65'5 = 39*59^ • a«^ conftqliemly, SJ X 39'^'95?>i 
3s xa5*5^i^ (3 i4Da«. ^-t. ^ Jp.) the conteat of tii€ EcJd. ^ ' ' 

In 
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In the very fame manner it is anfwered by Mr. fa. Beres-^ 
f9rdt Mr. J\ Bofiony Mr. Abr. Botham, and Mr.* JV, Trott. 
— It was alio truly and concifely anfwered by Mr. W, Allen ^ 
Mr. S. BamfielJy Mr. T.. Barker ^ Mr. IV. Baxter, Mr. Jojl 
Farringtofiy Mr. J* Fletcher^ Mr. R. FUtcorty Mr. Ja. Giles^ 
ilr. 7. Hampfouy Mr. G. Hicks, Mr. J. Hudfon, Mr. IV. 
Smith Mr. fv. Stoker, Mr. /f. 7>rr//, Mr. R. Terry, Mr. 
fK Thompfon, Mr. 7. K/a/rK, Mr. T. Wilkin, Mr. /. /^<?o/- 
€Ott^ and feveral others. 

• IV. Question 409 anfv)ered hy Blrchoverenfis;. 

When FG X FH:a FI is a* maximum, the product 
thereof by the conftant quantity ^AB 
XiBCXi AC, will alfo be a maxi- 
mum ; that is, the produft of the 
three parts ABF, BCF,.tknd ACF- 
of the given triangle, will be a maxi- 
ihum, and confequently thofe parts 
equal among thenifelves : iince it is 
evident (from Euc. ^. 2.) that the con- 
tinual produ(5l of the p*rts of any given- 
quantity (whatever their number is) 
\Vill be the greateft when the parts are ' 

all equal: Therefore^ ABF bting =:^A'BC^ it is evident 
that FG will be =: -f of the perpendicular falling from C 
^ upon AB, &c. and confecLucntly, that F will be the center, 
of gravity of the given triangle ABC. lience the three- 
required perpendiculars are found to be 5*2915^ 4*4095, and 
4*6143, and their continual product = ij4*33. IV. W. R. 

. TAff fame anfwered !;j Mr. Walter Trott. 

From any point F, in Z)^ H to one fide AC of the tri- 
^m^f ,<^onct\vQ -Ls FG, FN, and F/to be let fall; then 
FCr bemg m acooftant Fatio to DF^ and F'B't6 FE, it is 
evident, that, when DFxFE is a maxiraiim, FG xFJt 
or FG X FH X FI (becaufe FI is fuppofed to continue 
the fime) will hkewrfe be a maximum ; v/hich therefore is 
known to be when FD = FE, or when AK^CK, fupofin^' 
the right line ^ FA' drawn mt%n^^_JC in ^K. Jlenceit fip- 
piars that (let the diflance betweenZ>J? and .^6^be what it» 
^i^>/*^« ??*ftV.^y ^^ XFHXFI cannot be a maximum, 
unlels^f a:=;C7Aj Neither ca^a it be a ma-xrmum (by the 
tery fame argument) unjeft AL (fuppofing CFL drawn) is 
^BLy therefore it mull be fo whea >^/r=: C'i^, and AL 
= B L: Whence the conftru^ion is maijifeft; the point F 
required being the center of gravity of the trian£le, and th« 

>liree 
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three required perpendicalars equal to ^V7t *V^7> and 
tV7, 0^4*4096, 5**9^5, and 6-6144, and the content of the 
folid contJioed under theni = ^^V7 = i54''33 cubic inches* 

J F/uxioftarj Solution to the famc^ by Mr. W. Allen* 

Put AB^a, BCr=zb, ACzzc, FG^x, FH^y, Ft 
= 3, and the area A B C {=. 158*745) = d; then ax -hby 
+ CZZZ zd', and xyzz max. which laft, when z is cxtcr-, 
minated by means of the former, will give \dxy — tfx*jr 
— ^.v_y*» a max. From which, fuppofingjr tnVariable, wc 

have xdyx — ^ayxx — hy'^-x = o ; . whence y = 7 • . 

Again, by making x invariable, we get (after redudlion) 

id — ax _, - %d — ax zd — ax . 
jr = ' r — • Therefore — r =:^ 7 — ; whence x 

id « 1/- ^d ^.^ id 

= -;=4-40958; alfojr ==-^ = 6-6143 7; ^-TZ^S'^^^Sl 
I a 3 «' 3 ^ 

andx^ z= i54'33- 

According to the firft of the three foregoing methods the 
problem i^ refolved by Mr. E. Roltinfon^ and Mr. HJVatfon : 
and according to the laft of them, by Mr. W. Bevily Mr. /?. 
FUtcony Mr. T. Peart ^ Penovius^ Mr. IV. Smith, .Mr* IV. 
Spice ty and fome others. 

V. Question 4 10 anfiuered by Mr, Pat. O'Cavanah. 

Let 4BC reprefent the field, aad D the watering-place. 
Let Z) c be = and !| tp A B\ inter- 
fering CB in r, and \ttBR and CB q 
be drawn: Then- will the trapezium ^-^nf-^ 
BDCE (=r/>^ X * BC) and the / 
t^ABC {•=ABX\BC)htmMt\x^ A 
ally equal to each otlier. Moreover, -»*'./ "U' 
fmce CE*—CDH^EF*-- DF' V '■ ''A/ 
zzBE^ —BD^ it is evident that /^> 
CS^ =zBE^'iAD^l-- BD^ -^ jF—f ,, 
aty » ; from which CE is given (~ ^•^ ^ • -^ 
70). Therefore, all the four (Ides of 

the trapezium DC EB being given, the area will be a maxi- 
mum when the figure is infcribed in a circle. But the 
reaangle of the two diagonals of any trapezium infcribed in 
a circle is equal to the fum,of the re<5langlcs of the oppofitc 
fides: Therefore DE X BC= DCX B E + DB X CE; 
the half of which is (= s88o perches, or 18 acres) the true 
area fought. The geometrical conItrU(Slion frpm hence is 

very 
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▼cry cafy ; for (by fim. A's) DFitxo BF wl the given ra- 
tio of CD to BE (or ^/>> Therefore, haritig firft drawn 
two J- lines at pleafure, in the one of them take BG-:^ AD^ 
ahd I to the other dra\^ G H'=l CD ; in BH (when drawn} 
take BD of the given length; and from D, to B yl ana 
BCf apply DJ and DC dfo of the given lengths; front- 
whence the points ^ and C, and confequently the A ABC 
itfelf, will be determinedi 

ji Fluxhnnry Solution to the fame ^ Ij Mr. J. Honey^ 

LctJD = 6» = tf, BD =c 38 =5, CD= 50 = f, an<r 

j^B = x: then x : a + ^ z : a — B' : — — = diff. 

fegments o£ the bafe ; whence, putting a a — Bb ^ ft-,. 
we get ^' ^ "^ ^ =g I B :s DF\ and (p. 47« i Euclid) 

BF X ^ V^4^*x-* — X* +- » »x» — ;»* ; ^fb CF =: 

a X " 



— \/4C* X* — X* 4- »»x* — «* ; and confequently BC^s. 
ax 



— 4/rx* — x* — n* H ^rnx* — x* — »*, byputtinK 

r ±: 4 i ^' 4-1 /y, and^/~ 4 ri:? + 2 ». Hence V rx* — x* — n* 
H- V^^"^* — X* — «* =4 times the area JBC\ whofe 
fluxion being taken and made = o,. we thence get x*— 

tnr-^Ann ^^^ = — »> ; folved, x = 78-5435 perches: 
Whence y^^ii: 73*5**^ a^d the area ABCiz r8 acre^. 

By this laft, method, and the fame fubftitution, the pro- 
blem is alfo anfwered by Jlr. W^ Allen y Mr. Ahr^ Bothaim^. 
Mr, Z*. Charltf>ny Penovluj, and Mr. IV. Spicer;^ whofe {bla* 

tionj^ are equally neat witK that above. Mr. Peart, (who 

gives the folution without fluxions) fays the angles BAD' 
and' ^^^'^^"^t be equal to each other; the truth of which 
is evident from the foregoing conftruiflion : For BE D,^ 
which is — BylDy muft necenarily be =s BC Dy Handing 
on the fame arch BD^ 



mu 
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■ VI. QuEiTioN 411 anpuieredhy Mr. L. Charlton. • 

I'd be the center of the Iris, £■ the eye of the fpeflator, 
"id EACB the plane of the horizon: 
TbcD, ifjiE be taken as the radius, ii 
.IS eTitlent (from the writers oo optics) . 
that ^ mil be the fire of an Z {AEO] 
ojAOS if Z3 ■(S46J; from whence and 
^ C, which is given :=: fin. jo" ='j, OC 
" found r:: ■4099. Then-in ttie A ffO^T 
Uight-angled at 0) it will be, as £ (= ^,^ 
•7*18 = cof. 40' 17') istoOC, foisrad. •F-' 
(i)C0 thetang.of(3£(7 = »g''ij* = the , ' 

depteffion of the center ot the bow, or the fun's altitudes 
From which the time is found 3 h. ij m. afternooB. 

The ffme anfviered fy Mr. Samuel Bamfieltl. 

The arch {JO orBO) of a great circle of the fpbcre, 
drawn from the interior fide of the bow JB F to the center 
thereof, is (according to the writers on optica) t= 40" 17" 
Therefore in the ifoceles fpherical A JOB (where JB re- 
prefenta the horizon) we have given JO := OB = 40" 17' t 
and JB — 60" j whence the perpendicular C {= the fun's 
' altitude) is found ~ i2* 15' ; and from thence the time of 
^bfeiratioQ jh. jjm. afternooo. 

Vil. Question 412 «»/wfrcJ. 

Making d~i7|4i J = iS5oj7i>-an<l ^ — 3Ho$6o, wc 
have v\-j = a — »x, vp+jr = t — ixv, wid v/= — . 
From the fqoare of the BrU of which equations fubtraA the 
double of the lad, fo (hall i.' + »' = a' — 4ax + 4'' 

■ i^_ soil nrt— * 
^^- i,v ,an coneqaen y> — ^ ^ 

»4 1* = -; that is, .T*_ — iijSx* + iSc64.v* ^ loSojiot 
Whenoe * =8, v = 16SS, ji = 30, and the time of the 

propofer's birth (XV. JO, 1688, ShoursP.M. 

Thus the problem was anfwered by Mr. fV. JlUn, Mr. G, 

Jnvjlrmit, Mr. S. BnmftiU, Mr. T. Barker, Mr. W. Baxter,' 

Mr. Tha. Baxtondii, Mr. /. Btreiford, Bircbc.'irenjii, Mr. 

Ab\ Bithani, Mr. J. BoJl,a,l.\u CCkarllon, Mr. C. Crahbe, 

Mr. 
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S%e W^^•^\^"'^''?.''i*^"^r of whom, in partis 
Cttlar, wc hsite a right to afcribe the folution here put ^wa. 

Vllt QuESTtcm 413 anfmcred. 

llutl^y: V ul^' ^^«^«A Smith, and Tr^//, folve tkis pro- 
\\tm by fubftitutmg for thg hatf-fum. and the half-difFcrence 
of the quamit»C!^ fought in the fewal given e<i««kms : Thus, 
let w - / + ^ and z = / — d-, then the two firft equation* 

^ n "^ *^ *?* '^^ t ."^ + 2 = 53) will become a//* 
1- a tf^ = «9, and ss-^dd-^ %j = 5^ ^ wh ence // + j = 

48}, and / = 65 : Therefore ^ (= ^44* — /^) = j J, w = a^ 

Again, by making x = / H^ d,zndj = / ^ </, the 3d and 
4th equa tions (x* +jrjr = ^ x y -fj, and x» •+'^J =: k A 
A- yhjfjr) will be 2ss^%dd = iii/, and a/' -f6/^^ = 
*x ft// -Har^^/sB ^x »#/ (« being =r i^V, and J=r<*fff ) r 
Whence dd zn as-^ ss z=^ ya^ ^^sf, aftd / / — ^tf> sir 
^■^^3. From wh ich / = J* it {v'9^* — ^^^ =^ 10, and d 

(=^ V'^^/ — ss) ss =fc ^ ; therefore x tr lodb 9, and y = 
Jo-Kp; that is, the greateft number will be 19, and the 
fetter 1 ; but which of thefe x muft be, depenck on the 

other given equation ^ ^^^^^ = a^r which equation^, 
by fubftituting in Iflfee manner (» = /-^ rf, and xzsf^d) 

becomes = — ===jl^ ^ — = a^ ; whence </* + 

ss '-^ da X 4/i? 

y64isdd-=s. i*44J^» Now, by cdmpleating the fquare, and 

raking the ro6t, dd:S=o'i6ss, and^=: — : Therefore x {=r 

10 ^ 

S'^d)=:s ; whence / = 5^' alfo df (-^) = — ; ani 

confequently « (/ 4- ^/) = ^ = 4* = 4 or 78. But, if u 

4 

be taken 2$ tlio leflcr of the two numbers,, it is eridcnt that, 

tbcn^ 
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tiiCD, ar .=s 4?r, or » = - ; that is, « = J, or V » ^t of thefc 

lour di£Ferent values of u, the firil only can fulfifthe cqd- 
dttions 4)f th^ probkm : So that the five numbers required 
will be 4, 5, I, 19, aod ^ ; and the letters correfpondiQS 
D,E,A,T,H. • 

Amtber Anfuier to tbeftme. By Mr. H- Wat&a. 

I. By addi ng the double o f the f econd equation to the 
£rAy U'€ have*iu-f-is)* 4* a x *wi-zs ipj; whence «ii;4-« 
= Vi9^ — ^ = ^3: From which, and ly* -f-x» = 89, the 
greater number is found = 8, and the le/Ter =: 5. 

1. By multiplying together the third and fourth equations, 
we have ^^— x*^— = ah; that is, xx — x;^ 4-jpjp = rf^ (i 

bdog =? iStV» and ^ ?= 18444) : The double of which, taken " 
from the triple of the third equation^ xx-^yyzza y x-h/, 
gives xx + ixy-^-yy =z ^a x xHFj — itf^, or x -hy^^ — 

3tfx *+j^=—atf*; whence x+y=:^ zt^^x^a'^Zak 

s= ao : From which, and xx+yyrs ig,^ x ao (= 36a}, the 
greater -qaajntity is found = 19, an d the leffer = i. 

3, It is plain that o + xx«4 - u^x^au xx'^x} HFV* = 
t» + 3f ; whence =~==Tr- t-v^~>x> 

s=2-sV; andconfequently K^— tf ^y4-gtfx y-^«y^ ^-y^=g 

. a"05 »x X ««-♦- 2«x-l-xx ; that is, tttt-«-xxi* — gyxy/a^-f - xx 

— a«xx= Vo5«a: xuu + xx '\'A'iuux x, or fi«-4-xxl* — 

3"05»xx »^rhx* ■?= 5*itf«afx; whence, by compleating 
the fquare, and extratSing the root, « « + xx — 1*5*5 a ^c = 
a'7a5«3f • and therefore a« — 4'»5x« =s — xx; and, by 
€ompieattng the (quare again, a =: a'i25tf db x'875x = 4 a^ 

or -; that is, a =: 4> 7^, h or V ; l>^t the firft of thcfe va- 

4 

kie4 mu(l be fhe required one ; and the letter^, aufwerinj 
the conditions of tlie problem, I),E, A, T, H. 
Oh ! cruel cafe ! bow fix'd the grief 1 
IVhcn DEATH alone can yield- relief. 
Mr* TV, Allen and Mr. L/mei Char If on y by fubftituting 
for the fum and produiEl in each cafe, bring out the fame 
conctulion from the rcfolution of quadratics only.-* — Many 
contributors have anfwered all the e^uattoHF, except the 
!aft, by qieaos of quadratics^ 

X. QuKs^- 




$6 LJkD'iKs' DiARifes. [^Beighton} 1757- 

IX, Quest. i^i^anfweredhythePrdpofer^ />fri Roll Info nl 

Since the ftrcfs or preflure upon. the prop J?.£) is (by 

mechanics) as ,— . (fuppofing i?F*per- ' 

Bt 

pendicular to £ D)\ the force in the 

perpendicular direi5tion, Avhereby the 

pei^n^ tends to break ^t E, wiU be as 

:« (it being to the abfolute force, In 

the direftton Z)^, as i?Fto BE), But . ^C 

the flrength of (or the whole fprce ne- . 

fefTary to break) the beam at E, is known be aS 'Jg'zrjrp'l 
which is to -rr-p the force above-mentioned in theproportioti 

queftion) y4E is to be^ a minimum, and cpnfequently BE 
a maximum : But BE h to the fine of the Z. D in' the given 
ratio o( ED to the fine of S; whence it is evident that 
BE will be a maximum when the fine of D is fo, or wjiea 

D itfelf is a right angle. Therefore having made B IC 

J- BC and = the given length .of DE, draw AE || BC^ 
meeting AB in E, {0 Ihall E be the place where the end of 
the prop muft ftand. 

Much after the fame manner the problem wa^ folved by 
Meir. BothamiCharltGny HoUidai^ Trotty and Wat/on \ all of 
whom determined tlie angle B UE to be a rijght one. 

X. Question 415 anfwered hy Mr. W. Bcvil, 

t 
• Let S = 1000 = the fum propofed, r (1*05^) s= the amount 

of il. in one quarter, and « = the number of quarters re- 
quired; then the amount of -the fum .S \vill be Sr^ , and the 
amount of all tlie quarterly payments (exclufive of that due 

a^ the end of n quarters) = r^ * + ar"~"* M- jr*^^^ 
+ 4 ^ ""**» &c. continued to W — i terms ; the fum of all 
Vrhich will be fOuWd*= --iLi.^ X r" — rn-^-n — i * t and 

- ■ ■ .' ■ f*— ^i-i .-f : .^ , • .\ .■". 

confequeijtly the money then owing = S^^ — ^ ' — x 

' • . ' r — il* 

p»" piM ■■IP i w ^pw »■■ ^ii. mm im^^mmm * , 

r"'-^ r^ + « — I ; whereof the interefl for .one qua rter is 
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r— I X^r"— :=I-^^ X r" — r«+/r— i; and this, by 

the nature of. the queftion, muft be equal to r« (the fam r paid 
at the end of a quarters, and its interefl for the fame quar- 
ter): Hence we have r — xl* X Sr^ ' — r* + x = o, and 

« = /^^ ' ^ = n8*99 (if being put equal to ~-C==~-- =s 

Jog. r ^^ r — iS.r— il* 

x*4336x): Therefore at the end of ^^9 quarters the debt will 

be the greate^ polHble (the. moment betore the a9th quarter 

is paid). 

* Sffe TurnerV Mathe7Hatical Excrc\fes^ No. «• 

The fame anfivered by Mr. Hugh Brown. 

I 
Put a = aooo, r = fos^ = x'oisayaiy &c, and r the 
number of quarters at the end of which the debt wiJl be 
the greateft; then (by the quellion, and known principles) 

ar^ — r^ ' — ar^ * — sr^""^. — js — i xr 

rz r^'^^—r • , 

=:^r^4- — — - — >^ — a max. Therefore tfzr^« 

'' i — I r— il 

+ - ^^ ^ •— ir^« X , T ^ = o; ff being =3 (•0x21975) 
r— I r— xi* 

the hyperbolic log. of r: Wlience ''2: = - X : .y 

'*^ « t — tfxr — xl 

— . « J log.T.43^33^^c- — ^56042 

5S I 45233* &c. and z = ■ . . : — ; =5 20 4 c. 

&c. Hence, as the anfwer by the nature of the queftion is 
rcUrained to a whole number, it is maBifell, that at the end 
of »9 quarters (the moment before the payment then due is 
made) the debt will be the greateft poflible. 

MelT. Bamfieldy Birchtrusrenjis^ Bothavty ReHtnfon^ Smithy 
Troit^ Watfony and feme others, alfo anfweredthis queftion, 
in a concife and elegant manner. 

XI^^C^uBSTioN ^\6 anfwer ed by Mr. E. RolUnfon. 
The probability of miffing a head x times. together with 

a fingle halfpenny being i^, the probability of throwing 
any halfpenny a head, in x trials, will therefore he eX'^ 

preflcd by x — i*; and confequently that of throwing all 1% 

affigned heads, in x trials, = i — 4* (/or the throwing 

all the 12 heads fnay be confidered as 12 independent ^^dfits } 

Diary Math. Vol. III. E Cncc 
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fince the happening of fome of thefe, fooner or later, no 
ways influences the happening of the other*?). Hence, by ihe 

conditions of the problem, we have i — i^ ' = |; and con- 

t 

fequeniJy x = — ^t p — = 4*i55» the number of throws 

* log. t 

required; which, .not being an integer, ihews there can be 

no exad equality of chance in the cafe propofed ; 4 being a 

fraall matter too little, and 5 confiderably too great. 

CoROLLJiRY. It appears from hence that the exaft odds 
of bringing up all the heoH^ofany number (n) of halfpence, 

in X throws, will be as i — 4* to 1 — i — J*' , univer- 

liillv. 

In this manner it was alfo anfwered by Mr. O^Cavanah^ 
and Mr. Mofs the propofcr. 

XII. QuESTiow 417 anfwered hy Mr. Lionel Charlton. 

If half the length of the chain or curve {GF or H F\ be 
denoted by z {jfeelafifig, but one} f tlien will the abfcifla 

DF:= x/aa-i- zz — ^, and the given femi-ordinate CD 

{:^c)zza X hyp. log. ^- ^^ (fee Landen*s Mathc- 

a 

matical Lucubrations, p. 34). Moreover, by mechanics, the 

ftrefs or force upon both the pins, at G and H^ will be to 

the weight of the chain, as the radius is to the fine of the ^ 



zz 



AG or H, that is, as z to x ( '- )or as tVaa-^'Zz 

Vaa-fzz 
to az : Tiaerefore the weight of the chain being as the 
len gth ggy th e ftrefs upon the pins will confequently be as 
a Va a -¥ zz'f which quantity is to be a minimum, by the 
queftion : Frtwjrjwhence, and the abo^e equation, c = « x 

hyp: log. , both the values of a and z will 



be found for .the hyp. log. ^ — -r zz j^^j^g ^ _ ^ ^^p^ 
pofing N to denote the number whofe hyp. log. = 1, it is 

evident that N*^ = ^ — — —\ whence, by redu<5lion, 



s is fouttd =3- i^iV* -^ \aN ^ , ai\d fro m thence 
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%Vaa^zz'=zaN'' +aN ": This, in fluxions, &c. 



= °5 



2C 

Whence A^'^zr £±^, or A»^=E±J (by putting a =: 

-); which (in logarithms) becomes zv = hyp. log. ^^-itZ. 

whence r = 1*1996 ; and from thence a= ex '8 336= 4-168, 
and zz {PFB) = ar x vxsjZ = 12*578, 

7Xtf fame anjhvered hy Penovius. 

I Let (CF) half the length of the chain = z; CD {HD)rrh , 

zadDF=zx; then will &=:a x hyp. log. l±.ii^^±^, 

by the property of the curve. Alfo asr x [ -^- , ) : z 

___________^ \^aa'rzz 

:. ; z (half the chmn) : Vtf ^ + z z = the ftrefs on each pin, 
which put =: n ; then, by exterminating z, we have - = 

hyp. log. ^ = hyp. log. » + v^»« — ^^-^. 

hyp. log. a; whereof the fluxion, when «^is a minimum, 

.,, - oa — a a a 

""^ ^^'^Ta^ T ■ ■ ....^«=i£ ; whence 

w nn — aaY.n-\-f\/tin — a a. ^ 

by reduaion, n =. 1__ -^; Therefore V*/; — ^« is 



v^i^ 






which Talue fubftituted above gives - =r hyp. log. V ^ "^t 

or tf X hyp. log. B-^-.a — hyp. log. ^ — ^ = ^3 ; whence 
tf = 4'i677; and from thence 22 ((7 /'/f) = 5xi-257g = i2-578. 

Corollary. Hence the length of the chain GFH (when 
the ftrefs is a minimum) is to the given dilhmce of the tacks 
G,Hy as 1*2578 to i; and the ftreis on the tacks is to the 
weight of the chain, as i'i996 to i, or as 6-10 5, nearly. 

E a This 
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This queftion was alfo anfwered, in an elegant manner, 
by Mr. O'Cavannah, Mr. W. Bevil (the pfopofer), Mr. JE". 
Roliinfon^ and Mr. //. Wat/on. 




XIII. C^UBST. 418 an/kvered fy Mr.Teiott th Propo/er*. 

From the equation zzsi%ax + xx of the genera-^ 
iiDg curve, the furfacc of the mountain 
JEBC is eafily found to be 4 f X 

yz-^ax (where czz^^l^V which bc- 

ing given=:4^jp, we thence have (by 
co mpleating the f quare) yzz \ c z -^ 
V ic* z* — cax:=:\c\^%ax'\'xx 

'Y V ic^ X%ax'^x X'-^c a x ; but y 
is alfo=«Xh,'p.log.£±£±i^2^*±i* 

(by property of the curve): From which ecj uaf values , byfa b* 
flitutingi<x=tf, wehave j g\/a?^ + i+Vig*Xa» + i-— g» 
= hyp. log. « + i + Va«'i-i . whence u is fmind = 

1*779 +» and from thence jr = j'SofS *. Having, therefore, 
made B C to A B va the given proportion of I'So.;^ to i,. 
and taken AD^iht right-line aC:=:. a*o66x, let CD be 
drawn, which (becaufe the range is a maximum) will be the. 
line of diredtion. 

.Now let r = the earth's femi-diameter, in feet; b =r 
16 TT feet ; and / = the number of feconds in ^4 hours : 

Then it will be as rir-f- x::/:/H =; the feconds taken 

r 

up in pef forming an equal number of vibrations by the pen- 

J X . 

dulum on the top of the mountain : Therefore — is the 
time of the ball's flight ; and confequently 



rr 



X ^ =r 



^'066 X C=: ^D) ; whence x is given 2= — ^ — ■■ — = 759^ 

' OSS 



/x. 



feet, the mountain's height; and the time of flight (—) = 

3i'24 feconds: By which number dividing 6* Z) 0= 47046)> 
the quotient 865 I feet will be the velocity ^Iperjeco/rdf with 
which the ball is difcharged. \ 

In this folution I have fuppofed the jgravitation to be pro- 
portional to the fquars of the diftance from the earth's cea- 

ter> 
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ter, inverfely, without having regard to the attmftion of 
the mountain: But if /^;V A7y?Xwhich is to the former as the 
height of the nwuntain to the ftmi-diara€ter of the earthy 
nearly) be alio taken into the conGde ration, the time loft by 
the pendalum oq the top of the ipouotaia will thea be only 

': the half of (-^) what it is above found to be: Therefore 

*- the height of the mountain will come out four times as great 
[ here, as when the mountain's attra<5tion is neglevfted.* 

f XIV. Question 419 anfnuered hy Mr, R. Wcfton, 

i the Prvpefer, 

Since it appears, by what is done in the laft diary, 

' • •• ' 

that — •—- may be fubflituted for jr, if fuch fabfHtuti^n be. 

X 

made in the given equation, the required value of x may 
then be leadiiy obtained by the common method of finding 
fluents by infinite feries : Or that value may be found in the 
following manner : 
Affume X = 3 -f/y +py^ + dy''^ + ry^, &c. iuppo/Ing 

that when j^- is = d, ;tf is rr 3, and t =/: Then the given e- . 

y 

q«aiion-(^' j^ rz a** y^ •^y'*' x ) being multiplied by the in- 
variable quantity x, we have a^ xy iza*" x y^ — j* x' ; 

whence fubf^ituting for x its value found By the aiTumed 

.1 • •• 

equation, we have^ after dividing by y > — ^^ f •?'- =: ^ » ^ 

• . • yy 

""/* y^ y — ^/* py} y > &c. Hence, by talcing the flu- 

£ j ^' X ». f^ 1" ^f' py* 
cits, we find ; — = <»* x — . — ^— — s-^i— — 



y 3 4 



SfU + 



• This may be explamcd thus. Suppofc the earth's attrad'on 
lobc 1, and that it is to that of tKc mountain as r to. ;f ; then 

z ' ■* 

- will be the attKi<5lton of the mountaid, and i 4- - the fum o£ 

r ' 1" ■ 

both; and, becaufe the times of v ibration arc as the roots of ilic 

/ X X 

forces icc.ipr<K:alIy, \/xfvx-hr = Jt + — -nearly : : s? : * +• 

ix , , ix 



— nearly, and — zz time loft nearly. 



^flJ3i±2lf^f^ &c. But, X being = 3, and ? =^ 

^ , y 

when ^ is = ©, the correA equation of the fluents is 

Sii = - a» J - *'/+ a* X -lljl-'iflPll &c. 

which, multiplying by — ^ and fubilituting for x its ai^ 

• • " jt - 

fumed value, becomes ;i: =yV — jJJL-^ZL-2^ ^-^ — . ^ 

yy^ y 9 &c. whence, taking the corre<5t fluents, we get x =s 

&c. Confecjuendy, by comparing the two values of x ; pj 
q, r> &c. wtU be known. 

The fame anfnuered by Mr, Henry Watfon. 



Put jf = 2 y , then / = 2j X ; which values being fubfti- 
tuted in the given equation, a^ *y=:a* y* — y* x», and 

the whole divided by x , we have a^ z =:a^ z* x — • y» x ' 

• • • , 

= <i*3*X'l— jf*x2 (beclaufe i = i ) and confequently - 
z z z 

tf 1 zz =/? 2*jr — y* y :=z a* z* — y* xy : Put v = «* 2* 
^ y^ ', thtn z z :=:Z±ll and z 2 = il±i? ; and fo, by. 



• • 



fubftitution, 12 x | >& 4-^^ = z;^v ot* f/j t; =: v — ay x yi 
Put now 11/ = ?; — tfj^ (=:a»s* "^>* — ^J') then v = •«; 

^ay, and pssw + /!>•; whenc e again, b y fubititution, i 

^ X «u; + ^J' = wj', 6r|tfay=:«tu— itftfx^, and there- 

• -' 

fore y = — ^^'"^ ■^; whereof the fluent is jf = 4 ^ x hyp. 

log. ?i^* {d being any conftant quantity at pleafure) 

= J « X hyp. log. f* ^*T-;>, -j^/r^^^^ . Hence, putting 

JH =s the number wHofe hyp. log. sr t, we have M 



Hcsa. Qui sTioKt A'liswiKBik 4j 

_ a*z''-y*-a^--iaa ^ coofequonUy z* s 

a 

L? 
il±ajr±iaaJ^JMJl , from whtncc i (= ^) = 



aa 



r 



^^ ■ ■ ■-■ ; From which»wbeni/s9. 




j4 X 1 +p3-t- 

a a,3 a.3.4 

a ».3 ^♦3»4 

a 2.3 a.3.4 

Then, by taking y/, ^, C each = -f , and equating the hotno- 
Jogous terms, we (haJl have ^ + fl^ + r = o, pp + qq -^ rr 
= o,^' + ^' +r5 =— 3,p4 4'g* + r4=:o,&c.&c. Make 
now p^ = — I," ^ ' = — I, and r' i= — i ; th at is, l et p . 
g, and r be the three roots, { — i, 4 + V — i, 4 — V — t) 
of the cubic eqaation «' = — 1, orx' -4-i = o; then, as 
both the fecond and third terms of this equation are want* 
ing, not only the fum of all the roots (p -^ a -^ r) but the 
tarn of all their {quares (pp + qq -^ rr) will raniih, or be 
equal to nothing, as they ought, to fylm the conditions of 
the two firft of the preceding equations. Moreover, becaufe 
^* = — ' ti^3 =: — I,, and r* == — i, it is Ukewife evident 
that p4H-^4+r4 = — f — q — r=ro, />*+^* +r* = 

= 3 ; which equations being nothing more tnan the three 
firft repeated, the values of p, q, r, above determined, 

will 



] 



c p 

wherein c may be any conftant quantity at pleafure. 

In a manner very little different from this laft it was an<» 
fwered by Mr. Ro/lJn/on, who tarings oat the very fame 
conclufion. 

« 

XV. Question 420 anfnueredhy Ku^^fvnTfic* 

Conceive the given fcrics x + , , &c. to be 

'^ a.3 a.3.4«5.o 

compo&d of three others. 
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viJI equally fulfil the conditions of tliefe alfo: So that the 
feries arifing from the addition of the three afl'umed ones 
will agree, in every term, with that propounded. -But i -i- 



pz + 



p'^z* p^z^ 



, &c. the firft of tbofe feries is Icnown 



a . a, 3. 

to exprefs the number whofe hyperbolic logarithm h pz i 
Therefore, if N be taken to denote the number (2'7i828,&c.3 

whofe hyp. log. is unity, then will i +pz -h^ , &c. = 

A : Afld i& the fame manner i + ^z + ?-l^, &c. = 



'r'i 



N^ , &c. and confequently i —A ■: 

a. 3 1.3.4.5.6 



, &c. = ± 
3 



into N^^ + 



A^^^ H- A^,''^= 4- AT' 



"" +^A^*^X 



j^nz^^x ^ ^ 



— »z V — * 



A- 



nz*^ T- » 



+ // 



— «2 -V/ I 



(making n = Vi)* But 

is known to exprefs the 

double of the coiine of the arch nz (the radius being i) ; 
which cofine let be denoted by 5, and let the number 
whofe hyp. log. is « be reprefented by T\ then we fliall 



have I : + r; r^A » ^^* — T^ "* :; — 

a.3 a.3.4-5'0 . 3 ' 3 



From 'the fame methods, and the known roots of the equa- 



.« 



rXf 



tion .v' =42 I = o, the feries i pt , . - h — -, Sec. 

. • i'2.3 1^) i.a.3 \%n) 

may be fiimmed, n being any whole pofitive number. 

Prize Qu e s t 1 o n anf<w^red by Mr. 0*Cavanah . 

From C the center of the morafs, let a' femi-circle AMN 
be defcribed ; and from any two 
points Z>, d in the required curve 
ADB, indefinitely near to each 
other, conceive DC and dC to 
be drawn, interfeding the femi- 
circlc in A/ and m: Calling C J, A 
r'^CB,h%AM,z\CD,y\Mmy "^ 

z ; and de^ y. Then CM (i) : 

Tkf ^ (2) : : CD { y) ; De-yL 

Whence i^ ^ (= V/^^^ + ^^ » = 



^r/ 




^^y*z^+y* This, divided by J', gives ^ 2* +7^; which 

'■^ Cb, 



(by fhe queftion) is the dme of defcHbibg Z>^, and whichf 

by making x ::= "^ (or x =: hyp* log. j) will be reduced to 

V« • • • 
ZZ + XX. • 

Make now the right line j4^ =: the femi-drcninfcrcncc 
jfMN, and ^P (perpendicular thereto) = hyp. log. ^ C— 
the laft value oT x, when yz^k =: CB) : Andf let the line 
JRP be of fuch a nature^ that, taking the abfctfTa, JM'sz 
the arch JM^ the correfponding ordinate MR (hall be 
cvery-where equal to x : Then J^r (the fluicion of JR) being 

alfb exprefied by Vz'z -H xx, it is evident that j4R will 
truly exprefs the time of defcribing the arch ^D\ and, 
conlequently, y^P the whole time of. defcribing the arch 
j4DB ; which will evidently be the Iharteft poinble, whea 
j^P is a flraight line (as being the fhorteft that can pofEbly 
be drawn between the two given points j4 and P)» 

Hence, putting A^{^ 3'i4i6) = p^ and ^ <= hyp. 

C R 
log. hy or of Ti-yzs '693x47) = q, we have, by.iimilar fri- 

• • 
angles, p:^::z:x = — = - (per above} ; and confc- 

quently i) ^ =: jri ±t £^; which being to de {y) in the c^ft* 

ftant ratio of /) to ^r, the ange Dde muft bfe every-whdre 
the f^me, and therdfbrfe the curve ADB^ the proportional, 
or'logarithmical fpiral ; wherein Dd being to cd in the 

conftant ratio of V/>p H- ^f to 4^; we fhtftt therefore have 

q : Vp¥*^M^ ' ' ^B (the whole increale of the diftance 

CD) : V^ 4- I X A'^J? = 4'64i444 thfe true length of 
the fpiral arch ABD, JT. W. R. 

. * - * 

Corollary. It appears from hence that the time of de- 
fcribing the fpiral aDB will be to the time of uniformly 
defcribing the arch of the femi-circle AMN^ with the 
firft velocity a t A^ in the given ratio o£ AP to A^ or 
of \^pp H- qq to p» ^ 

The prize quefHon was alfo truly and concifely anfwered 
by Birchovereyifisy Mr. Ahr. Botbam^ Mr. Z,. Charlton y Mr. 
7. Goodh'ead, Mr. E. RoUbifpn, Mr. Walter Trott, Mr. J/. 
Watfon\ and Mr. /?, Wefiorty from the prob. in p. 496 of 
Simpfon's Fluxions.- — ^The anfwer by Plus-Minus (though 

a fmall 



44' LAOiBs'DiAftiis. \Simpfon\ ^"JST* 

a fmall miflake is therein comraitted) fuffieiendy difcoTers 
the author to be a man of genius. 

TSff prize ofi% Diaries tvas tuon by Mr* Pat. 0*Cavanah, 
e/* Dublin. 

Eclipfes m 1 7 5 7, calculated by Mr. Ra. Hulfe* 

There will happen four eclipfey tfiFs year, viz. two of^ 
each luminary ; whereof thofe of the_ moon will only be 
Tifible to the mhabitants of Great Britain.* 

X. February 4th, the moon will be eclipfed at ^h- 6 in* 
mornifig, near 7 digits on the upper fide; the. beginning or 
the eclipfe 5h. aym. middle 6 h. 4S m. end&h. 9m. total 
duration ah. 4am. 

a. February i8th, at i h. afternoon, the fun will be 8 dig. 
eclipfed, on the fouth fide, in K o** 9' , vertical to the Ethio- 
pian- ocean, lat. »i« foatb, long. 1$"^ well. 

3. July 30th, the moon wilJ be eclipfed at iih^54Jn- at 
night; the beginnuig loh. aom. Middle 11 h. J4ni. End ih. 
x8m. total duration ah. 5Sm. digits eclipfed I'l* 30'. 

4. Auguft X4th, at II at night, v the fun will be eclipfed 
5 digits on the upper fide, in Q, ta deg. vertical to the 
great ocean, lat. 14* north, bng.idj^ wedt 

The ^'mes and quantities of the two vifible eclipfes, for the 
meridian of London ape cakuJatcd by Mr. EdvjarJ Greene 
Jtedy as below. 

X. The moon will be eclipfed the 4th of February, in the 
morning; beginning ;5h. ao.m» middle 6h. 45 m. end 8iu 
10 m. duration ah. 50m. digits eclipfed 6* 41'. 

». The moon will' be eclipfed the 30th of July, in the even^ 
ing; beginning loh. idm. middle iih. 48m. end ih* 
19m* duration sh. 3 m. digits eclipfed ji" 3*'^. 

I. Question 421, by Juvenis. ^ 

Three men to fhare a ftock agree,- of fifteen hundred pound : 
The part of y^ to that of i?, a« four to three was found ; 
But G's exceeding that of j4 by pounds juft ten times feven. 
"VVhateach man. fiafd,- pray xlaclies, fiiy, from what above is 
given. 

II. QUES- 
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II. Question 422, ly Mr, WilJiam Spry, Engineer. 

Sujppofe that a cannon ball is difcharged to hit a target (or 
other otftacle) at t;he diftancc of 500 yards: How far muft 
I iiaod from the target, in a perpendicular to the line 
drawn between it and the cannon, fo as to hear the rc{)ort of 
the /hot and the explofion of the piece at the fame inftant 
of time, allowing the velocity of the ball to be to that of 
found in the proportion of 3 to a ? 

IIL Question 413, hy Birchovercnfis. 

To determine the poGtioo of a pdint with refpeA to four 
given points, fo that lines being drawn from thence to the 
given points, the £um of the four fquares formed upon them 
Ihall be the Icaft poffible. 

IV. Question 424, hy Mr. Tho. Baxtonden, of 

Liverpool. 

At a ftation due fouth of a tower, I obferved the altitude 
of the top of the tower to be 30^, and that of its bafe la**: 
Proceeding from thence 100 yards, north -eaft, down a path 
making an angle of 5* 30* with the plane of the horizon, I 
again took the altitude of the tower*s fummit, which 1 then 
found to be 38* 30'. From whence I defire to know the 
height of the tower, -and the diftance thereof from my fiiit 
ftation. 

V. Question 425, hy Mr. Ja. Bcresford. 

The four fides of a field, whofe diagonals are equal, are 
known to be 45, 35, 31, and 19 perches, in a fucceflivc order; 
from whence the content of the field is required. 

VL Q^uESTioN 426, hy Mr. W. Spicer. 

A man laid out ^o pounds in fheep, of three different forts; 
for the firft fort he paid 9 (hillings a-piece, for the fecond 11, 
and for the third 15 1 And the numocr he bought of each 
fort was fuch, that the fum of their three fquares was jefs 
than it could pofEbly have been, had he bought more of any 
one fort and lefs of another. What number of (hef^p did he 
buy? 

VII. Question 427, hy Mr..T. Mofs. 

The re<ftatTg!e under the two diagonals of any trapezium 
drawn into twice the cofine of the anprle contained by them 
(the radius being i) is equal to the difference of the iggre- 
gates of the fquares of the oppofite fides of the trapezium ; 

and 
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and the area of the trapeziam is equal to one-fourth of the 
fame difference drawn into the tangent of the faid angle. A 
demonHration of this is required. 

VIII. Question 428, by Mr, Lionel Charlton. 

The fum (loo) of the two extremes, and the fum (300) of 
the four means of (ix numbers in continued geometric^ pro* 
portion being given - to £uid the numbers themfelves, by an 
equation not exceeding a quadratic. 

** This quettion, Mr Chadton obferves, was propofed to 
*' him by a Gentleman at the mathenutical college at £dia- 
« burgh." 

IX. QuESTioii 429, by Mr. Walter Trott. 

Two flxips, //and By fail from a certain port, in north 
latituclei to two other ports lying under the equino^ial Jine, 
at the diflance of 666y leagues from eacl\ other. The ^ip 
Ay ileering full foutn (which was her direft courfe}, made 
her port in 15 days ; but B^ though (he fteered the fhortefl 
courfe poifibie, and run at the fame rate as A^ did not ar- 
rive at her port till the end of 25 days. Now I demand the 
latitude of the port iailed from, and die true dtftance run by 
each flup. 

X. Question 430, by Mr. Henry W^tfon. 

In a given triangle (whofe three fides are 40, 50, and 60) 
to defcribe the greateil elUpds po(ible; and to detieanine the 
area, and the principal diameters thereof. 

" This problem, or one like it, was printed in the Ladies 
** Diary for 1739, but never was anfwcred in any facceed- 
** ing Diary, or elfewhere, that I have been able to difcover. 
** Your propofing of it, at this time, will oblige many of 
** your readers, and particularly yeur humble fervant, 

" HENRY WATSON." 



XI. Question 431, by Mr. W. BeviK 

Suppofe a round pod one foot, in diameter^ and ^x^d 
perpendicular to the horizon, on which are wound 100 
rounds of Mancheller binding (one upon>another) whofe 
thicknefs is one twenty-eighth of an inch. Now, if a per- 
fon takes- hold of the extremity of the outward end, and 
moves round the faid pod until he has un wrapt it all, how 
many yards will he have travelled when he arrives at the 
end ot his journey, always keeping as far from the poft as 
the binding-will admit him? 

Xn. QuEs- 
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XII. Question 432, hy Mr, Edw. Rollinfun. 

From the equation ntx^ z* -^nx* z* =^4-22}* xqx* 
to determine the general relation of x and z ; and aifo to 
find in what circumflances of the coefiicients m, n, p, q, 
that relation can be expreiled in finite terms. 

* Dr. Bkook Taylor, inhisfwcREMENTS, after har- 

* xng given a folution of that cafe where /» = 4, ^ = 4, 
' ^ = I, and 4[ == x> (in which there feems to be a mi(Uke) 
\fays» that if the coefficients be changed, it does not ap- 

* pear to him that x can be determined, in terms of z, b/ 

* a finite equation.' 

"XIII. Quest. 433, hy Mr, R. Wcfton, Difcip. Landtnil. 

If a firaight, uniform, (leader rod, or bar, of heavy metal, 
of a giren length, be left to defcend after being fet leaning, 
in A given pofition, with its lower end {n) on the immoveable 
horizontal plane AB^ S See the fig. to the folut,'] and its 
upper end im) full againft the immoveable vertical plane AC 
(tne lower end being at liberty to flide freely along the firfU 
mentioned plane, while the upper end. is defcending), what 
will be the pofition of the rod when it fhoJl ceafe to touch 
the faid vertical plane ? how long will it then have been in 
motion ? and how far from the point A will the .end (w) 
flrike the horizontal plane ^ 

Prize QuBrTiON, 3^ Tll^r. 0*Cavanah, <?/ Dublin. 

A pert young excifeman, who boafled his knowledge 
In gauging of vcfTels, and takipg an ullage, 
A wager would lay, his fldlT to make good ; " 
And the cafe we propos'd for his trial thus flood : 

' Eighteen inches, five tenths, a cafk's length is given : 

* The heads, which are equal, are each thirty-feven*. 
** It likcwife is known, that fnch is the make, ^ 

* The cafk it is formed the Jeaft -j* wood to take. 
To find the content quite baffled his art ; 

But he hopes you the method next year will impart. 

* Each head diam. is 37 inches, 
f The iupcificies i$ the lead poifible. 



F Ne^ts 
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1758. 



^leftions anfwere'd. 



I. Quest, 421 anjv34redhy Mr^ W. Bacon, ^Ipfwich. 

'•• • 

Let the fliare of A be = x* ; the'ii that of B wilj be = ^, 

4 

and that of d7= x + 70 (by the queft.) ; whence 2 x + — 4- 

4 

70 = 1500 (by the queft.) and confequently x — — — ^ zr: 

IX . 

520. Therefore the fhare oi A was jaol. that of B 390I. 
and that of 6*590!. 

The fame anfwered by Mr, R. Flitcon. 

Let 45f,.3^» and 4x +-70 denote the /hares of A, B, and 
Cf reipeftively ; then will 11 x ^ 70 = 1500 (per queftion) : 
Whence x =130; and the three fhares 510, 390, and 590 
poinds. 

Thus the problem is alfo anfwered by Mr. IV. Bamjleld, 
Mr. Ed^J}'. Barrafs, Mr. Fra. Bell^ Mr. J a. Beresfordy Mr. 
J, Chapman^ Mr. (7. Clarke^ Mr. E. Cock^ Mr. 71 Corhett^ 
Mr. 7^. Fello^esy Mr. 7^. Giles, Mr. 7. Hampfon^ Mr. ^. 
^^r^, Mr. /r. Harrijhfty Mr. G^. Hickes, Mr. /'T. Honnory 
Mr. r. iy<?iu<?, Mr. 72. Hudfon, Mr. r. 7#^ry, Mr. J. 7<?>^//- 
^/2>«, Mr. 7". Knldjty Mr. JS". Langiuorthy Mr. y. Lenxjin, Mr. 
/T. L/(/^«, Mr. A. 7^ftfr/5, Mr. /r. JV^thenvfon, Mr. Herbert 
NoL's, Mr. 7* liennard, Mr. /?. Richardforiy Mr. /<?>: ^^y?, 
Mr. y^/^.v. 72Wf, Mr. 71 Sandltng, Mifs 71 .S—/, Mr. 7^ 
iS^/?//, Mr. 71 5/W, Sinhady Mr. 6^, Stapley^ Mr. i/. lY/^- 
phens, Mr. /. Stothart^ Mr, /?. Walton^ and many others. 

IL Quest. 
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II. Quest. 422 anf'wered hy Mr. J. Hampfon, <?/ Leigh, 

Let A be the place of the cannon, B that of the target, 
and C that of the fpedatcr; and in 
CA take CDz=,CB\ Then the found 
of the cannon will be at Z), on the 
ball's (Irlking the target at B ; and fo 
^Dwill be to AB in the given pro- 
portion of a to 3 (by the queftion). 
Putting, therefore, y/i? =: $a, AD:= 
% at and BC{=: CD) = x, we have AC 
= y-h 2^; and from thence (by Euc. 
47.1.) XX -|-4tfX' + 4^^ = xjc -i-9^<i: 

From which x = ~ = ao8x yards. 

In the very iame manner it is anfwered by Mr. JV. AlL'n^ 
lAx.J. Bank, Mr. Ja. Bereifard, Mr. IV. Bevil, Birchws- 
renjtsy Mr. J. Chapman, Mr. T, Corbetty Mr. J, Herritmtony 
Mr. Gn Hicks, Mr. J. Honey, Mr. IV. Honnor, Mr. T. Honue^ 
Mr. /?. Hud/on, Mr. y. Milbourn, Mr, 7. Rsnnard, Mr. r. 
iJ/w/, Mr. ^. Stephens, Mr. ^. 5/©ifr, Mr. /^. TVrr/V/, Mr. 
y. Wilfon^ and feveral others. 




III. Question 423 anfwered hy Mr. Will, Kingfton, 

of Bath. 

Let Ay By Cy and Z) be the four given points : Bifedk AB 
in Ey and CD m F; then affuming P 
for the required poinr, and putting 
AEzzBE-a, DF=:CF=:hy£P 
= X, and FP = z, we fhall (by the 
lath of the ad of Sirapfon's Geometry) 
havey^P*4-^P* =atftf + axx,and 
/>P» +6*^* = 2hb + 2zz: Hence 

+ %^i +axx + 2ZZy a minimum: 
And confequeniiy xx + zz (E P^ 4-. 
FP*) a minimum alfo; which will evi- 
dently be when EP-k-FP is a min. 
that is, when ^P and FP make a right 
line; and EP will then be =FP; becaufe (by Euc. 9.2.) 
the fum of the fquares of the two parts of a line equally 
divided is ahyays lefs than the fum of the fquares of the 
parts, when the line is divided unequally. 

F a The 




The fame anfiuered by Mr. W. Lucas. 

Let ^/, B, 6, and D reprefcot the four given points, and 
Piinv point taken at pleafure: let PE and P t hz drawn 
to bifed JB and DC in £ and f ; then (by a thearena m 
geometry) ^P» -^BP^-i JE^ +^^^"> S°^ ^V>. "t 
r:P^ ~ a D F* -t- , FP^ ; thcre forc^^P^ -f.^P» + Z>P* 4- 
^pi -. y, x^TIiTTlTP^T^P'' +EP^y a minimum (per 
cmeft.); and confeciuently £P* + FP» a minimum alfo : 
But, drawing PO to bifc^ ^-F, we get £P* -+'A^ n"^ 
iF^* -H »P^* : Therefore PO* a minimuni, and So I^O 
being == o, {? mud be the point required. 

In this manner, and from the yerv fame P^^^^U>^]t% 
problem is elegantly folved by Mr. Rd. Sutler, Mr. PafncM 
O'Cavanah^ and Mr. W. Davies. 

.IV. Question 424 anfwered hy Mr. Tbo. Eaxtonda% 

the Propffer. 

Let the Zs BJC and BJR be the given elevations of 
the top and bafe of the tower 
above the plane of the horizon 
ABy at the firft flation A\ let 
D be th£ fecond llation, and 
£)E its perpendicular diftancc 
bel©w the plane J B E of the 
iirft. In JJCTproduced, fuppofe 
CF to be taken = DE ; let FK 
II CJ, and let EF, EB, FKy 
arid y^Z) be drawn. Then, be- 
caufe D.B is = and || FCy EF 

will alfo be =r and || Z) 67, .and confequently the AEFB 
(=t: Z) CB) = the complement of the given elevation at the 
fecond Nation Z). Now, from AD \\oo) and the Z Z>y^^ 
(5? 30' )i we have given y^iS" = 99-539$, and DE {FC)=s 
9*5846: and it will be as rad. : tang. BCA (6o<*) {:: BC 
: B j) 'SiFC : KA =^ 16601: from which, together with 
AE 3ind th^ contained AKAE dss"*), the /LAKE will 
be- .foundi= 38** 59'- ' Moreover the Z5 FBE and FBK 
being both right ones, it/ will be tang. BFE (51* 30O : 
tang, i? FAT (6o*>) : : (B E : B K) : : fin. BKE (38^ 59') 
: fm. BEK = 60*^ 5': whence ^j^ZT is alfo given =3 
8o«* 56', AEB:=^s4^ 4' : from which, ftnd AE (= 99'5396) 
will be found A B :^ Si'6i ; and from thence J5C= 47*12, 
B Rzzif^4, and /<^=: 29*77 = the tower's true height. 
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^/r J/gebraic Soltiihn to the fame by Mr. Rich. Mallock. 

* I have fome reafon to believe t'lat this queftion is wrong 
'printed, viz. north for fbuth, or norih-cait for fouth-eatt; 
* which being correded, I folve it thus.* 

Let DE be the perpendicular diftance of the fecond fti- 
tion Z), below the liorizontai plane 
{.4 BE) of the firfl fbtion ^^; in CB 
(the tower's height) produced, take/Jrl 
=: E D'y join D, Hy and upon yJ B Jet 
fail the perpendicular E F, 

By means of ylD (= too) and the 
given ZZ>yi^£(=5'3o')Ifind£Z)(= 
^//)= 9-58458, and .V£ = 99-559^5; 
from which laft AF {E F)::z 70'$$^$, 
Now put BH — b, JF {zzEF) = r, 
and BC:=zx\ and let ni and n denote 
the tangents of the complements (5^./ 
and HC D) of thz tower's elevation at 
the two ftations J and D: Then (by trigonometry) BJ^z 
fHx, and ff D z^ 7tYx-hb = BE (becaufc B H being H and 
=:£:D,^£ will alfo be [land = //£>). Hence / ?>^=wx~r:. 
and confequently mx — ^.* -H r <: = /tx-i-nfi^ (Eu. 47. i.^: 

f L J ^j ^- -^ f?ic-^nHb ICC — nnbb 

which ordered, gives xx — x a x = — « 

nin — //// mm — nn » 

in numbers, x';^;— 103*1 1, v ir — (i%Ty%\ whence x =96*555 

±49*44; that is, the tower's height above AB is either 

47*11 yards, or 146 yards; from the former whereof the 

required diftance A B is found = 81*5 yards. 

In the very fame manner the problem is anfwered by Mr, 
W, Allen, Mr. /?. Butler, Birchoverenfis, Mr. W. Marlhall, 
Ivlr. 7- Milbouriiy Mr. S. Tonjndrowj^ and Mr. H\ Stoker. 

V. CJuESTiON 425 anpwered by Mr, O'Cavanah. 

la the cafe p'ropofed, where the funis of the fquarcs of 
the oppofite fides of the trape- 
zium are equal (and where the 
diagonals do, therefore, cut each 
other at right angles) the pro- 
blem may be thus conftru(fbed. 

Having made AB and AE 
perpendicular to each other, 
and equal each to an^ one of 
the given fides (as 35) from the 
centers B and E with radii equal 
to the two oppofite fides (25 and 
31) let t>vo arcs be defcribed, 

F 3 . inter- 
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iBterfediaff in C ; draw AC^ and alfo BD J- and = thereto ; 
fo (hall '/4BCD (when AD and 6*/) are drawn) be the tra- 
X>ezium fought. 

For the Z.s /4BD and EAC are equal, being both com- 
plements of CAB^ to a right angle (by coritlru6tion), and 
the fides AB^ BDy AE^ ACy containing them, are alfo re- 
ipedlivcly equal (by conftruftion): Whence the remaining 
fldcs Atj and EC muft neceffarily be equal. Alfo AB^ — 
AD^ (= BF^ — DF*) = BC* — DC^, and therefore 
AB*-^ DC* = AD* -h BC*y that is, in the prefent cafe, 
pS* •+• DC* =31* +25*, and confequently DC:=z 19, as 
, it ought to be. The numerical folution is from hence very 
cafy, whereby the area comes out = 4 A. 1 R. 38^ P.* 

Mr. IV. Harrlfon, Mr. J. Honny Mr. /?. Mallock, Mr: 7. 
Fearce^ Mr./r. Stoker, and Mr. IV. TerrlH (whofe foluiions 
agree in almoft every (tcp) give the following analytical 
invetHgation of this problem. 

• Since the fums of the fquares of the oppofitc fides of the 

* trapezium A BCD are equal (by the quellion), the dia- 

* gonals will therefore cut each pther at right angles in F: 

* fo that, putting jff C* (= 25) = ^, i?.i^'(= 35) = ^^^(= 31) 

* = r, C^ (= 19) = ^, ani AC (= BD) = x, we fliall have 

* X : b'-^ai: b — a : AF — CF = ; and x i b-^c 

X 

' :^ h^c I BF — DF z=, ^^ " ^^ ; whence AF = - 

X % 

* , and i? F = - H : and confcquently 

2 X 2 a X 



^■v ^ bb-gg )^ ^.TT^IEiR* - 



y 2X 



H 1 ^\ =:^^* fromwhichcqua- 
2 ax ' '^ 



' tibn ax'* — aa'{' cc x axx -4- bb~- a 0)^-^-0 b — cc * =0. 

• This folved, gives x = v/?.^±^ d: V bbdd—i>^cc'^^^7^'' 

a 

* = 37'9 ; and the area fought ('-^) = 4A. i R. 38P.' 

a 

A gsKcral Solution of the fame Prohlem ly Birchoverenfis. 

Let the given fides DA, A By BC^ CD of the trapezium 
be denoted by a, b^ r, and d reQ e^liveJ y : and let each 
of the equal diagonals AC, BDy be called xi Then 

Cu^oling 

• T'lc numerickl calculation at Urge may be fccn at p. iap 
Huttoa*6, Mcnfui alien. 
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(fuppofing DE and ^/' to be -L y/J?, 
and iDC? [| JB)wt (hill have 3 1 x+^ 



55 



• # 



>; — iz : J?£ — v^5 = 



XX — aa 






whence ^£ = ^^-^^^->^^ , and DE 

%^ I 

In the fame manner BF:=. ^r— -» 

%b 

and LFzz$^j -j- ^; and confc- 




Abb 



^ ixx — gtf — rr 



a/^ 



quently Z>6^ {EFzz AB^-AE-^BT)^ 

From whic h (becaufe s/DC^ '— D G^:=iGC^ CF-^DE) 
we get i/^bbdd — 4x*+/7// -^ cc X4xx — tf^-ffi^* = 
V' — x4 -f- cc 4- i^^ X a XX — ^^ — iV^* — 

V — X* -f aa -^Th xaxx — ^V---*?^^!' ; whence, by 

involation and proper redudlion, there rcfuhs ax^ 

aa-j-bb -^cc^dd x x* — %aacc -^ %bbdd — "aax- cc x fT^ad 
X XX -k- aacc — bbdd x aa -^cc^ bb-^'dd -=: o; from 
which X may be found, Jet the values of a^ b, c, and d be 
what they will : But, in the cafe propofed, aa -^ re being 
= bb + ddy the 1 aft terhi will vaniin, and we fliall have 

a-x* — ^aa'\rxccxxyi^'2.aacC'^bbdd-\'aa'\'Cc\^'=ZQ, 
which folved, gives x = s/'^ — ^ zt f/bbdd" \x cc — ad\ * 

= 37'90oi5. Whence the area ABCD (= \ xx) = 7i8*ai45 
= 4A. iR-38-»i4jP. 

McfT. IV. Allen, ja. Bank, T. Baxtonden^ T. Barker, Ja. 
■ Beresford, R. Butler, /?. Fit f con, Jof, Herri ngt on ^ J,Hamp* 
fin, R. Hud/bn, IV. Kingjlon, W. Lit/on, /F. Lucas, IV. Mar- 
Jhall, IV. Matkenxfin, Penovius, R. Richard/en, AUx. Rowe, 
JV. Spicer, J. Thompfin, and J. Wilfon^ alfo ^favoured us 
. with lolutions to this problem. 

VI. Question 426 anfwered hy Mr. L. Charlton. 

Let X, y, and z rcprefent the fheep bought of each fort, 

and a, b, and c the given prices paid for each fort per head 

.re(pe<5lively ; then will ax -^r by -Y cz = izoo(= d), and xx 

+ yy -^r^zz a minimum (by the qucflioo). Npw, feeing any 

two 
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two of the quantities x, y, z, may be here varied indepen- 
dently of the other, we mail (by making x and y to now, 

while z remains conftant) have ax -{- by ^o, and 2xx + 

• _ • 

• ' by y y 

a V y =: o ; from whence x zz =- = — ^^ ; and therefore 

" •' ' ax 

h yc C X 

y = — . In' the very fame manner s = -^ : Whence, by 
'^ a ' a 

fubfHiution, ax -\ H = d; and confequently x = 

^TT ^ = 14'; whence y is alfo given = 32, and z = 40* 

In the very fame manner the problem is refolved by Mr. 
T. Baxtonden, Mr. R. Butler , and Mr, JV, Lucas \ and in a 
manner very little different, by Mr. W. Allen, Mr. IV. Bevil^ 
Mr. 7. Felbmjs, Mr. A\ Flitcofi, Mr. 7. Honey ^ Mr. 7". Hoive^ 
Mr. S. Hudfony Mr. /F. Kingjlon, FenovhiSy Mr. 7^ ;Sr<?//, 
Mr. /F. 5/)/Virr, Mr. W^. TerrilU and Mr. J. Thompfon. 

VII. Question 427 answered hy Mr. J, Tliompron, 

<?/ Witherly Bridge* 

In the trapezium ABCD, put AG :^ 171, BGzzn^ CGzzp^ 

DG =z q, area ABCD = y/, x 

and j^ for the fine and coGne of 

the!Z AGD\ then, by a known 

r AB* zznim -^ «/? + 

, N a ?» ny 

theorem,< ^^» - ^^ ^ ^^ + 

C ^pqy 

AD^-=z?nm+qq — 

2 m qy 

BC' = nn-bpp — 

Whence,byequarfubt raaion, ^J^/i'4- !) (:'* -y^ D^-i?^* = 
fnn -i- p q ■¥ Mq -^ np'x 2y ^ m -h p x n -^ q x zyrz ACx 
BD>^2y» Again, by a known theorem, ffinx -{- npx -^ 

pqx-^-qnx = tJ, otm-tp^tt-q x x* = «^; hence-j- 

~ ■ 0.3 

X - = ^. ^^.I>.. 

4 y 

CoROLLBRY. From the equation* the area of any trape- 
zium is equal to half the rei^tangle under the two diagonals 
drawn into the line of the angle contained by them. 

The 



And 
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The fame anfmered by Mr. Mbfs, the Propofcr* 

Sappofe the diagonal AC to be bifefted in M\ and havinft 
Jet fall the Xs BE and DF, draw BH^AC, meeting DF, 
produced, in H* It is well known^ that AB^ — BC* ^ 
%JCXME, sindCD*'--AD^:s:aACxMF: Whence, 
by equal additioa, AB* -{-CD*^ ^BC^ --AD* :=:%ACX 

ME + Mf = % ACyc BH : But BD = ^?.'1!?1' ; whence 

coi: AGO' 

ACxBD=zACxBHx ^^^^JS^^CD^-^C^-AD* 

col. U ' 

xi2^. Again, DHzizBHX 1^5^. whence \AC 
col. (jr ° rad. '. 

X DH (= irea ^i?Ci5) ::2 iAC XBffX ^^^^ = 

AB^ + CD^'^BC^'^AD* X ^^^"5'^ , J^jB.Z?. 

rad. ^^ 

Meffl y^; Bank, W^ Bevily Birchoverenjis, R> Butler^ W. 
Navies, W. Kingfian^ W, Lucas, Penovfus, JV. Spicer, and 
KlVilJbn, have aJfo obliged us with anfwers to this pro* 

)iem; all whereof have a near refemblance to the one, or 

the other, of thofe above exhibited. 

VIII. Qut&TioN 428 anfwcrcd hy Mr. Robert Butler. 

Let a = the firft term, r = common ratio ; then a^^' ar 
.+ a r* -i- <jr5 + ar^ + ar^ (= « X ^—^) = 500, and a 

•X r^ -h 1 = aoo (per queftion). Multiply thefe two eguar 

tions crofs-wife ; whence % x r^ — j'= 5Xr*-t-ixr — i. 
Wow put 2 X = r -4- 1, and a z = r — i ; th en will x 4-_z_=r, 
and X — z==i; therefore, by fubftltution, x + z^ — x — z^ 
= 5Z X x^-z* +x — z* ; which, bein g eacpanded, gives; 
1954 =r X* — 30XXZZ; whence xx = i^ -+- Va44 x ^^ ; 

therefore z = — ===== = •»ao57* Hence r = 

V15 -t- Va44 — I 
r44i2, and/7 = ^7*527: Therefore the fix numbers anfwer- 
ing the queftion are »7'5a7> 39*94> 57*56, 84*95, H9"55> and 
I7a'473- 

In this manner the problem is refolved by Mr, W. Lucas. 



\ 
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The fame anfiuered hj Mef. Ja. Bank and J. Wilfon. 

Let X and z reprefent the two middle terms, and put a z=z 
aoo, and r = 300: Then, by the queftion, y + 2 + — 

+ -7 — O «nd — + ji = ^, or (by redu<5lion) jc + z x 

JC2 4-xJ +«J = rx2, and x^ + z^ =^ a x* 2»; which, 
by puttmg sz^x-^z^dpzzxz, will become s^ — %pj 

— cp, and /* — 5/)/3 H-jp* / = ^p». from the former 

whereof we. have p = ^-f^^ ; which value, fubftituted ia 

the latter, gives /« ^^ + -^ -^ ' = "^^^ ^ : 

W hence /» + ^ 4- <r x / = i:», and confequently / =3 

- J — 50 V 61 — 250 = i40,5ia4S^ 

Hence /> (= ~-^-- ) = »59Qooo - noooo s/ 61 . 

/ . — — . V* 8o?ooo \/ 61 — 6^7f?ooo 

25*39269 ; from whence the numbers are found to be 27'7i4, 
39'939, 57"559> 8»*95a, II9'55* and I72'286» 

The fame ^efHon awf^ered^ hy Mr. William Davies^ 

Put 2:^ = aco the fum of the two ext;remcs, 3 </ = 300 
the fum of the four means, a — ^ x = the firft term j a -H 
^ X = the laft term, and y = the common ratio : Then 

■■■■ ■^' — Y J y 

^ — ax y.yi = ^ 4- ^x, and therefore y^ = ; alfo 

I — X 

: ■ — , ; ■ y — y^ 

a^ax xy-^ y^ -^yi -f^yS Qxa^ax X- _ =3^? 

* y 

whence y^ =: ^ -^ "" ^ ^ ^ = ^^ ^; and confequently y 

^ I — X I — x' '"^ 

= ^ == ^ (putting r = 4.) Hence we have 

^4 — iX c — ^ ° 



> ; = • __ ; .from which, by redudion, 5 cr — i x .x* 

4* lOiT* — 10 c* X X* = 5^4 — c^ i or 19x4 + 480 X* = 

256 ; folved x = y^ ^2! ^ ""T7 ^/^? ; whence the reft may 

be found. In 
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In this manner tlie folution is alfo given by Mr. Richard 
MalUcL 

The fame answered hy Mr. T. Barker, (/ Wefthall, 

In Suffolk. 

I^et 3f — y and x +/ denote the third and fourth numbers 
(patting a = aco and h = 30 0). Then (by the queftion) wc 

fhaU have 1==^^ + ^i=?^ » = ^» and » x + ^^-^ 
= ^ ; which, cleared of fradHons, give a x' + 




x—y 



2»x5 ^r* + io£2l_=£ X X* -^ 2 X* J?* +^*, and4.v' + 
4xj^*=:3xxx— j^jr; from the laft whereof we obtain 

V b ^ /' 7" ^ « Now fubftitute tlie value of yy in the 

other equation ; from whence, after proper reduction, there 

will come out x x + ^ x x = — ; which, fblvcd, gives 

X = -^^^ . -^ — = 70,25^ ; therefore jr 

4 

— 12*696; and the fix numbers fought are a;';*, 39*964, 
lTs^^y 82*952, iX9*44> and 172*28. 

In this laft way, and by the. very fame fubftitution, the 
problem is alfo anfwered by Mr. W. Sptcer\ and in a man- 
ner very little different, by Mr. IV, Bevtl^ Birchoverenjisy 
and Mr. W". Ktngjlon* 

T^e fame anfwred hy Air, Hugh Brown. ' 

Let the two extremes be denoted by <^ — x and « + x; 

then, putting the given fum of the four means = by the fum 

of the ift, 2d, 3d, 4th, and 5th terms will be = 3 + ^ — x, 

and that of the 2d, 3d, 4th, 5th, and 6th terms = ^-Htf + x: 

Whence (by the nature of proportionals) it is manifeft, that 

the firft term is to the fecond as ^ -f- tf. — x to 3 4- <? -h x, 

b "^ a "4** X 

or as I to 7— ' : But the ratio of the firft term to 

b -^a — X 

the fixth is the quintupl lcate of th at of the firft to the 

fecond, that is, ^ = . . ** — ^ •• From whence, put- 

a — X ^4-^-^x! '^ 

ting c:=r h '^a-= 400, we get x x c 4- yi^ -4- g — \vl^ = ^ x 

c + xi* — V — X * , or X X 2 ^^ + 20 ^ ' X* 4- 10 r x'^ =r ^ X 






r 
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jo7T+ ao7*TMm^ ; and confequently x* 4- ^ ^ 

X 10 r* .V* = k ^4 : Whence x will be found, and, 

from thence, all the othef quantities fought. 

IX. Question 429 anfnvend fy Mr. W. Spiccr. 

Let A be the port failed from, and B and C the ports 
to which the two (hips are bound. Then, in 
the right-angled fpherical triangle ABC^ we 
have given the bafc B C, and the rati© of 
AB to ACt as 5 to 3 : Therefore, putting 
a = coflne BC (33^20*) and x = cofine -f 
AC (or f AB) we (hall (by a well known 
theorem) have 4:^5 — 3 x = cofine of AC^ 
and 16 X* — aox' +53f = cofine of AB ; 
and therefore (per fphcrics) i (rad.) \ a ii 
4x'— 3x:i6x* — aox' 4-5x: and con- 
fequently 16 X* — ao X* "f * 5 = 4 <3^ X* — 3 tf ; which folved, 

gives X c= t^J •¥a-\'V ^4jr_ij;;2fi., z= 0*990091 ; anfwer* 

o ~ 

ing to an arch of 8* 4' «i^- Therefore AC == 44" 13/ 3', 
or 1453*05 miles ; and AB = 40* ai' 45"> or ^4^^'^s miles. 

Mr. 0'*Cavanahy Penovius^ and Mr, JV^ Stoker, anfwer it 
exadtly in the fame manner. 

X. Question 4 jo anf^eredhy Penovius, 

Draw the tangent GH, and the conjugate diameter \ffF, 
parallel to J?C Put J? Z) =3 Z) 6* = ao 
= h, AD = 51*478 = ay the fine of the 
angle at D (74*' 30' 30") =/, and DI 
= X 1 then will A I zz a — x, G I 7:1 

h 

/ jy = - X <i — X, by fimilar triangles ; 
and, by the property of the ellipfis, EO 



znOF^^-hs/ ; whence ^xv" 



- X 




a .' ' a 

is a maximum; in fluxions a^xx — 

3 X* X = o, and x = — ; whence EF 

3 

= ~-> and the area of the ellipfis = ^'^\ ^-' = 599'858a. 

Now 
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Now put the tranfverfc axis =7, and the coojugiuc =: z ; 
then, by conies, yz = j^ = a/r, and /j + zz =: i^ 

-*• ~r^ = 4« ; from which jr + z rr a V^+ji, and.;— 2 s 

a^OT— »; whence VOTHMT.dbvXr^s; f •'^^'^[J*'*^^^. 
the principal diameters required. 

Corollary i. All the fidas of the triangle arc btie^ed 
by the points of contadl ; and the center of the eJiiplis coin- 
cides with the center ofgravity of the triangle* 



Corollary a. The area A ? the area of the ellipfe • • 
V3 :3''4i6. Hencelthe areas of all triangles circumfcribing 




Mr. /J'l Kingjlon folves it in a manner very little different: 

Mr. (^Cavanahi after -deraonftrating geomctricaHy, that 
the leait triangle that can be defcribed about any oval fi- 
gure, will have all its fides bifefted by the points of con- 
taft, derives, by a diflPei^nt method, the very fame conclu- 
(ions above exhibited; and farther adds, by way of note 
' That the greated parabola that can be defcribed in a given 

* triangle, niay be determined by the fame method 5 the area 

* thereof being to that of the triangle, as y% is to a ; which 

* proportion is general, whatever the fpceies of the triangle 

* IS, or which ever of its fides the bafc cf the parabola is 
' fuppofed to ftand upon.' * Thofe perfons (continues he) 
^ are therefore niiftaken, who make the area to be greater 

* ot'lefs, according as the bafe is made to coincide with tliis 

* or that fide of the triangle. ^The axis of the parabola 

* will not be perpendicular to the bafe of the triaogld, but 

* parallel to aline drawn from the vertex to bifc<i the bafe.' 

XI. Question 431 anfvjered hj ike Propofer, Mr, Bevil. 

Let a = diameter of the poft, b =1 twice the thicknefs of 
the binding, n = number of rounds, fzi^a-^ nby and c zzi 
3-14159 &c. then will/, /— ^, /— ^b^ f—zb, &c." be the 
diameter of the poll and binding, after 0,1, a, 3,&c. rounds 
are difengaged ; and r/, c x a/— ^, c x 3/— 3 3, 3cc. will 
be the length difengaged in i, a, 3, &c. rounds rcfptaiveiy. 
But, if d be taken to denote the diameter, and / the length 
of the part difengaged, at the end of any numb-r (r) of 
rounds ; then (the lenQth unwrapped at the end of the next 

Diary Matb. Vol lih G I rouni 
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• . ' "■ • •'.»•' 

round after, being = s + r</> it appears (by p. ^63 of 
Simpfon's Fluxions) that the diflance morea over in an- 

wrappiqgt that round, willfee == ^^— ^-:z ^zzics'^ccd*. 



n m 



VcrWt whenrsco, then /=:/*, and./ = o; thcrefore»in,thc 
firf!;^ round, tcs ^-^ cat :=^ ccf. When r =:^, then^d zs 
/^— ^, f^-cf^ and con fequjgntly ^cj + ccdzz^Qcf-^r-JOi:/, 
^^ccb •=:•€€ X if-r-b. When r = 1, then af = / — ' \ h \ 
szzc X %f'^b\ and thertfore %cs 'i' ccd=: ccy^ sf — Ab 5 
In the fa me manner, when r = 3, then. .».<:./ + <r^i/ = ^ r x 
7y — 9 3, &c. Now, by coUedting all thefe values of %cs 
^ bed together, we get the two following' feries, viz. ccTx 

:i4-3-h5 + 7 + &c» and — r c3 x : + 1 + 4 + 9, ac. 
where each feries is. to be continued to n terms : Thefe fe- 

Hefes beigg fum med, we hzxtccf^ nn- ^cch x y ;p ,. « — y . 

%n — 1 1^ ncc X nf-^ y^.ar-i.aw — i.ss^M. i,F. = the 

diitance fought. 

In this manner the fqlution is alfo given by Mr. R. Butler. 

The fame anfwered hy Mr. H. Watfon, 

Let a = the femi-diameter of the poft, ^ = the thicknefe 
of the binding wrapped 
thereon, n =fc the whole 
number of rounds at firfl, 
X =: the-numher of rounds 
unwrapped at th6 end of 
any time, and u = the 
length of the part difen- 
paced at that time: And, 
iuppofing N and M to be 
'wo pofitions of the end of 
he line indefinitely near to each other, to the points of 
contact n and /«, from tlie center Cy let Cn and Cm be 
drawn. V . . 

It is evident, that a + nit will be the femi-diameter of 
the poft and bindmg together, and confequently that the 
length of the firft rr^und (compute d at the midd le of the 
binding's thicknefs) will be=/> x a -^rib — 4^b (p being 
put = 2 X 3 '14 id). In the fa me manner t he length of the 

laid of x-' rounds wHl he^px a -^ nb — x — ^ . ^, There- 
fore we have here the fir ft and Ia(l terms of an arithmetical 
progreilion, whereof the number of term s fa y; whereby 

the fum of the progreffion iji found =;i> x a« + a/? — x.b 
i""^* Now, 
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NoWs iince the angles N;iC and Mffic are both right 
ones, the angle NmM will be == nCm ; and therefore the 
figures Nntm and nCm being fimilar, we hare as Cu 



%in 



{a + n-^x.b) : nm{u) :: Nfniu\i NM:^ . '' ^"*- a ' 

But « = ^x X a-^ n- x.h% and con fequendy NM ^ 

px X u =2 pp X /g -h /r . X* — i^x^x; whofe fluent (^^ x 

M + ni.jx x — j-A**) when x = », will be = nnpp x 

ia-hj-nb == i'6543ao inches (= l6M.iP^ neariy)=^ihc 
diftance fou^t. 

N.6. If the curve jfMB be confidcred as the involute 
of Arcbimedes^^ (or any other kind^^-of) fpiral, the leugili 
thereof will be always^ found, by multiplying Nn and its 
fluxion together^ dividing the produdl by the radius of the 
'cdrvatare of'the etokiie (at /i), aod- theo' laking the fluent 
of the quotient. 



XIL Question 432 anfwetedfy Mr^ O Cayanali. 
By diviiion, and extrading the fquare root on both fides 

* • • • • s 

o{ the propofed equation, we hare ^^ X ■ ■ ^.- ^ 

« /fnx 

=» - X ; which, by iiibftituting «s -7-, andjrs 

• P 

V 2^ — , I, is further transformed to — ^!! =: * \/-2- 

n ' > - X -Hjrjr ^^ pq 

: whence, fuppofing A and B to denote the two 



/■ 

•circular arcs whofe tangents are j^ ( V -^ x) and u (-;-)» 

• • • w . V p 

we ihall, by taking the fluent, have y^ + (7 = 4-ff\/— ; 

C being a conmnt arch, ierving to cot reft the fluent. J'rom 
this equation, when either of the quantities z or x is given, 
the other may' be determinied' (from a table of tangehts) 
in all cafeK, estcept when imaginary quantities enter into 
the coofideratiob : Thus, z being fuppofed given, the tan- 

gent u (-tt) wi}l.alfo be givei^; and from thence (by the 

' G * tabled 
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tabic) the arch B corrcfpondiog ; whereby the arch yi 

<=: 4^ V — — C\ and its tangent y» will be known, and. 
P9 

confequentJy x (=r ^ x r+]yj> 

^_ f ft 

When n^ p^ and -q are fuch, that J v — " a rational 

quantity, then may the relation of x and z be algebraically 

czprelTed by a finite equatipn : For, here the fradion -, 

where r and / ate [integers, may be aflumcd = | v — ; 

and we /hall hate > X yf+U'^r: rB : But, if c be taken 
to denote the tangent of the arch C, that oi J-^C will 

hQz^^ „• ; Whence (by the theorem in the folutiott 

li"— cy * 

of (^ 388) the tangent of / X y^ + 6" will be had =s 




>* ' PI 



I -- - , . ^ — -I- &c. which muft neccflarily be 



/V 

^cqual to the tangent of r j5 = r« — - . ^^-^^ . ^'^^ . « ' &c 

— — — — — — — _____^__ I ft 3 

'^, !• — .- . — -^ . tt* &G. where r and / being-integers, the 

feriefes will tcrjninate, and the relation of^ (= v r) 

* . - w 

and "i/ ( — ) will therefore be exprefled in finite* terms. 

Mr, Rollinfon (the propofer) anfwers this queflion, in al- 
*moft the very fame manner. Peter Walton has brought out 

an elegant fdlution to it,, from p. df^ of Landen's Mathema- 
•tical Lucubrations; and, in a way not greatly different, the 

folution is alfo given by Mr. R, Butler y and Mr. L. Charlton* 

XIII. QuESTioM 495 anf*wered by Peter Walton. 

Let A d enote the force which, adting at the end n^ at 
right angles to the rod, would, accelerate the velocity of 
that end about {G) the center. of gravity of the rod, at the 
fame rate as the (aid velocity is accelerated by the a<5tion of 
the rod againffy/i^; and let J4* denote the force which, 
a<^ng at the end m^ at right angles to the rod, would retard 

the 



No. jj. Qj^J stiomsAnswsrkd* €5 

the velocity af that end about t?/ at the fame rate as tbe^ 
^d velocity is retarded by ihc a<Skion of the rod againft 
JC: A\£o let u be the velocity o£pi, or «, about G ; v, the 
veiocity of G towards the horizon ; nv, its velocity in a di- 
re^pn parallel to the horizon » /, the time the rod has been 
in motion, while it touches JCj. T, tfie lin^e from 'the rod's 
peafing to touch ^Ci dy the diftancc of C? horn /J B^ at th^ 
commencement of the motion j ky the dillance of ^y f^om 
ABt at any time after the motion has comm enced; gg, the 
length of the rod ; / == i6tt feet ; and y^V^a^Xii. 

Then wiU the abfolute weight of the rod^ the prefTure 
againft AB^ and the preflure againft AC^ be as a/, , 

and^ refpeaively: An(J ^^ X ^— ^ will be = w. 




and anvzz ux* 



By means of which equations^ we find 3 nuw + « « sS 
"■ 6^Af — tvv, while the rod continues to touch AC' 
Hence, by taking the corre<5t fluents and e xpunging u and 

w, we have v = ■ • ■ ■ ■ ' ^ - ■ - =3 , » ^ — - — :- • 



* Therefore -nuis 22 Y . ^ > ^ » ■^'^^ — - wJiofe£ttxicin is =:o, 

£i - . 

and confequcntly a: = — » whcA -//*== o,J. ^. when the rod 

? ' i ■ ' ' : * 

- • •— • dx 

ccafes to toodi AC, Mwcover /^is sr 



f - -i.^.-- ' 



^Hiofe c6rre<5t" fluent/ when x is — ^^ is (tie time required in 

tnequeftioo. 
After the rod has ccafed to touch AC, (y^* being 5s o, 

y 

and w invariable) we fhall have ^ X = », 2/ ^ 

■w '. . 3jr 

X ^^^ =: V, and av = «y. From which equation we get 

««:=:— 5j.x — %vv\ Hence, by taking the corre<ft fluents 
expunging u, and putting d — —j =: hy we find v =: 

G 3 »• 
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Quently 7*18 = 






, — ^ — , — — »: whereby the 

time from the rod's ceafing to touch AC^ to rts coincidence 
vith y^5, will be found; from whence and the given (inva- 
riable) velocity — '^ — , of the center of gravity from th^ 

plane AC^ during that time, the rei]qired difbnce of the 
ehd of the rod from AC will be obtained. 

' . ' ' ' ' • ' ' 

Mr. 0*Cavanah has alfo obliged us with a folutioa to this 
very difficult problenn, which 
Agrees in every particular with 
that exhibited above. This gen- 
tleman, at the end of bis lolu- i 
tion, fubjoins the fbllowingre- 
mark : * If the figure of the rod 
^ ihould be fuch tHat the penter 



* of gravity ((7) is not in jhe 

* middle point M;tl 




then, puttiug 
^ i^ = ntr^ and k {isinP) 2: 'the 

* diilance of the center ef ofcil- . ; . 
*"lation (P) from the end » (confidered as the Jioint of fuf-' 

* penfion), it will appear, in like manner, that the celerity 
*. with which the ikid .end reciedes froiif tfee :planQ. AC.^ will 

Whep. this quantity is a. 






^^ i d'tk — * ^ — a X yj 

* maxiraunl> the end {;«) will quit the plane AC\ after 
*; which the relative cderity :w^e£^itjt n re(;efe Dnom, 

\.MH, V(il\ be =: a « X V ^^ J i.,^ l /^ ; wherein r is a-con- 

* ftant quantity, to be determined (like m above) frpni the. 

* value of y, when the end m ceafes to to toudh the plane 
'AC/ ■ ^ * 'V- '■' ■ '' ••.:'•':- ' , 

* Note, That, in -this author's fbluiion, ^ — Mft, y =r 

MH, c n'the fifH value of >•, and'/= i^rV feet: 



P&IZE 



Na jj. 



Qjr EST low t An wift to. 



•7 



__ _ . • I 

Prize Qusstioh anfiuircd hj Mr, £• RoIIlofon* 

Let AB CD reprefent tht caik or Teflel ; put the giTCft 

fcmi-length El^c^ and the 

given femi-diameter (//£") at 

the end = 3 ; put alfo IL ~ x, 

and LK^iiy^ lappofin^ L/C to 

be variable, and | lu: Then» 

the fluxion of the c urve furf ace 

> • • • • , 
hQingz'i4t6yay^yy-^xx, it 

follows, from the conditions of 

th e problero , that the fluent of 

^ yy -¥• XX ought to be a mini- 

• 

muim* when that of x becopies 

equal ]to the given quantity IE, 

Hence, by the general rule for the refolution of ifoperi^ 

metrical problems (vid. p. loz of Smipfon's Mifcellaneoos 




Tradls) it appears that 



yx 



Vi 



=r= — a zzoi whence x it 



9 . 



yy-i'xx 



4v 



found 5=?. ! '■ - r; and coofbquently x ssa x hyp, log. 

^ ' . ', anfwerii^g to the catenari'a: in which ^s 

IG (becaufe when yzza,x will be sr a). , 

The e<)uation of the cUrve beiiig t!hns khoHm; iheJitxioa 
ofiilhe generated folid,. 5;x4f6 x j^jr^^, will be found ^ 

s:z4i6^if X •, ■ : »' and cpnfequently the folM idelf t: 

" •' i/yy-^aa: '• . " l • i .• • ; 

3*i4i6 a X Jj'vO'.y.— 5^ + }^3f ; the double of which, wbta 
X = r, and j' = /^, will be the whole cdntent of the reflel. 

But now to find a (which is yet unknown), the general 
ecjuation, when y = h^ and x==r, will give r = 4r x hyp. 



Jog. — , or - = H. L. - + V 1 ; 



which, 



by putting - = v, will become hyp. l9g. v + n/vv — x is 



cv 



y = 'Jf (in -the prefent cafe) ; .whence vis found = x'178 j ; 

and from thence a zi sx'jSS. Hence the content will come 

, out 
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4 «4 
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total 

Dark. 

h. m. 
5 a8 

5 19 

5 ar 

J 7 

5 30 
5 ai 



Mid. 
of 

Edip. 
h. m. 

6 "21 



6 It 

6 ac 



6 a3 
6 i8l? 



End 
total 
>arfc. 

ii. m. 



End 
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Ectip. 

b* m. 

8 «o 



7 14 

7 058 
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8 17 



,.^S . ILfDiEs! DiARTES* [Simpfoni ifs^ 

out 16141 cubic inches, or 69*79 wine gallons. And th« 
curve furface.wiU-be lefs than that of the circumfcnbing 
cylinder, in the proportion of 95*54 to 100. ^ 

.The .foliation by. M^v^RqlUnfon, here, given, being the 
only true one that came to hand before Candlemas-day, that 
flentleman is therefore intkled to a prize of la diaries, With- 
but. the chance of drawing lots. 

; Of the Edip/es in the Year 1758. 

, '^ TheTe'MrHl tl^is year.be fix ccUpfes, foqr of the fun, and 
"jtwi of the moob ; whereof one of the moon only will be 
Viin)le to the inhabitants of Great Britain. 
•'Thcrilfis of the fun, Xapuary .9th, at .6 in the evening, 
isviiible. 

^he ad is a vifiblc, and total ecKpfe of the rnooh, on 
January. a4th, fonie calculations whereof are as follow : 

Caldlikted by 

; C •^^** 

Mr. S. " 3 London 
Towndrow,y Chefterfield 7 
, COefbyftiire > 

*' ^ " " r London 
«r ?S''* -11 iRudruth,in^ 
. W. TerriU, \ couiwall J 
Mr. J. ' f London 
Gutteridgp, iLoughbofO . _ . . ., . 

^Thitid ij^of thefun^ ?ebruary.8th. between 4 and 5 m 
..the. morning,, irivifible. ' . ^ 

The 4th is of the fun, July- 4th, at 9 la the. morning, 

•jftviiiblc. . 1 • r 

" The 5th is of the moon, July aoth, at 5 m the afternoon, 

'* Tliaftxth is of the fun, -December 30th, between 7 and « 

, in the morning, invilible. . «, ^ . r 

♦> Ut. Charles Brent obferves (very juftly) that thofc 

authors^r^m(ftakcn who'affirm,That there can never hap- 

!^ri morejdian fix ecHpfes in one year. Befides thofe men- 

' f onfd'afew^^^ 
half a digit, on A^guft 3d, between 10 and "at night; 

"tfcc^no' other author has- adverted to.-"But whether the 
^rors of thei beft tables extant, may not be fufficient to 
3r ?he happening <sifucb an eclipfe doubtful, we do not 

; iwd^rt^e to decide. ^^ 
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No. SS' N S "W Qu E S T I H 8» 6> 

T. Question 434, fy MifsT* S — e. 

Aidreffed /• Mr. U. T x^ w/^a to^k the Liherts to ajk her 

shefoliiywing ^efi'tom^ viz. What age? What fortune? 
And tuhat hcigEt Jhe nvas ? 

My height, iir, in inches, is three times my years ; 

My fortune their fquares will both (hew ; 
Put all thefe together, there then, fir, appears 

The number expos'd to your yiew.* ^ (* 4494* 

From which, fir, determine the things you required; ♦^ 

And then, if more favours you want. 
As lovers of feience I always admir'd, 

Thofe favours, perha|:a, I may grant. 

71.' Question 435, by Mr. P. O'C^^nah. 

A tortoife once (or iEfop lies) 
Run with a hare, and won the ort^e ; 
The hare, in the Mi minut^'^s'fpace. 
Four furlongs run oW deftin'd race. 
While far behind her foe crept on, 
Ancl only crawled the fourth of one : 
Puis, looking back, obferves the cafe, 
Difdains her foe» and bates her pace : < 
In the next minute fhe run o'er 
But half the ground (he run before ; 
And in the ^hird wa^i only reckoned, 
On^iialf the fpace (he went the fccond^ 
Decreafing fUJl (as artiils call) 
in ratio geometrical : 
Mean time the tortoife ftill crept on. 
At the fame rate as he began : 
Now deign to fhcw, ye learned fair. 
In what time he overtook the hare. , 

III. Question 456, fy Mr. John Brickland, Teacher 
of the Mathematics in Oxford. 

What is theiide of that equilateral triangle, whofe areft 
coft as much paving at ^d. a foot, as the pallifadoing the 
three fides did at a gulnea^a yai^f ' - 

IV, Question 437, if Mr. Thomas Mofs. 

From the vertical angle of a triangle (whofe bafe is 709 
and its two fides 40 and jo) to draw a line^ terminating in 

the 
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■ • • 

the bafc, lb as to be a mean propomonal between the two 
iegments of the bafe Jipa4e thereby. 

V«.Qu«s.TiOM 458, ^ Mr. Peter Walton. 



To place three drdea (wboie #adii are io» xj, and to) ib 
diat three- right lines iluy be drawn each, to touch all the 
three circles. 

VL Q^uBSTioM 439, fy Mr. W. BeyiL 

:The bafe of an iTofceles triangle being given = ioo> and 
each of the equal fides = 60; fo to draw a right line from 
the vertex to. the bafe, that .the folid (or continual produd) 
«nder it and the two JTegments of the bafe ihall be the 
greateft poffihle. 

VILQuESTioM 440, fy Mr. J. Fellows, V"^'^ ^^" 

jeftj* Ship Captain. 

Under the line (or very near) 
NE, S W, "two ports do bear, 
Whofe diftaoce, if I rightly guefi. 
Is fifty leagues, ho more nor lefs ; 
Between which ports a current goes, 
S£, three knots j as I fuppofe: 
The quere is, how mufi I fail 
From northern port, iii five- knot gale. 
That I the fouthern port may make. 
In the leaft time the thing can take ? 
And what that time will be, declare : 
1*11 do as much for you next year. 

VIII. QjjESTioM 441, ly Mr. Lionel Charlton. 

It being a common prance among (hip-chandlers to make 

their log-lines a% feet long, and their half-minute glaffes 

^ %% vibrations of a pendulum. ]ythofe length is 38 inches and 

* an half: Quere, how far a mipV reckoning will Tary from 

the truth, that ufes only thefe, and fails by mercator on one 

j.fhumb froiathe Lizard to the Cgpe? of Virginia? 

IX. QuESTioH 442, hy Mr. J.^Wilion. 




X. QtJBs* 



X. QuKSTioH 443, h Mr. H* Watfon. 

. From the equation 44000 x x -f- x =: zz» to Bnd bbdi t and' 
iff in whole numbers. 

XI. Question 444* h Fr.BelK 

A gentleman having in his garden an elliptical fountain, 
whole greater diameter is 30, and the lefTer 44 feet, orders 
a free-none walk to be.m^de r6und it, to be every where 
of an equal breadth, and to take up jufl the fame quantity 
of ground as the fountain itfelf : Quere, what muft the 
breadth of the walk be ? 

« 

XII. Quest ION 443^, fy Plus-Minos. 

One morning lail fummer, befne in a gentleman's garden. 
I faw a very good horizontal fun-dial , which wns not fixed 
down, but ne.atly let into the iK)ft on which it flood : Taking 
hold of the gnomon, I pulled it towards me^ thereby el^va.* 
ting the fouth fide of the dial, ftill keeping the gnomon in 
the plane of the meriiijan: Upon this, the fnadow came for* 
ward from the hour-line of 7, till it marked 7h. 40m. and 
no nearer to the meridian, or 11 o'clock, would it come ; 
for, if the dial was farther elevated, it turned back again : 
Now the day of the month (which I h^e forgot, and for 
private reafons ihould be glad to recoiled] is here required. 

Xiri. Qu BSTioN 446, fy Mr. P* O'Cavanafr, u/Diiblin. 

How mud J inclofe an acre of land into a garden, wjth a 
fence of $0 poles in circumference, {q as to be able t^ form 
therein the longetl (firaight) walk poffible, and what will th^t 
length be, fuppofiog the breadth of the walk to be xo feet ? 

XIV. Quest, 447, fy Peter Walton, Difcip. Lahdcnff. 

A chain, 10 yards long, confifHng. of indefinitely fmaU 
equal links, being laid firaight on an horizontal (perfedty 
polifhed) plane, except one part, a yard in length, which 
hangs down perpendicularly oeiow the plane : In .What time 
will the faid chain (drawn by the gravity of the defcedding 
part) entirely quit the plaqe ? 

Prize Question, by Mr. G. Witchell. 

To determine the nearelt distance of the orbit of the ex- 
peAed comet from that of the earth, together with the lon- 
gitude of the earth and comet in that ntuation, fiif>pofjng, 
I. That the orbit of the earth is a circle. %• That the tra- 

*" je^ory 
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I jeAory of the comet is a parabola, whofe focus is the center 

of the earth's orbit. 3. That the perihelion diftance of the 
comet is to the radius of the circle, as 0*5868 to x. 4. That 
the inclination of the planes is 17^ V, the place of the pe- 
rihelioB :s 3* 30' » and that of the defcending node ti^ %%^ 13' • 



1759- 

^lefiions anfwered. 
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I» Question 434 anfiuered by Air. Tho. Baker, u Mifs 

T. S e, the Propofer. 

YOUR age, dear Mifs, is twenty-one, your height is ^^t 
feet three; 
Forty-four hundred pounds and ten, will juft your fortune be. 

Algehrak Solution. 

Let X reprcfcnt the lady's age, then her height (in inches) 
will be 3 X, and her fortune (in pounds) = loxx, by the con- 
ditions of the queflion ; from whence we have alfo given 
loxx + 3 .V -4- X = 4494; theref ore xx -H o*4y =r 449*4» and 
confequently x = ^449*44 — » = ai. Hence the ]ady*s age 
appears to be ax, her height five feet three inches, and her 
fortune 4410 pounds. 

In this manner the anfwer is given by Mr. W. j^Jhtoriy Mr 
Cr. and J* Atkinfony Mr, BatnfieUj Mr. B arras, Mr. J., 
Brickland, Mr. Cha. Cave, Mr. J, and JV, Chapman^ Mr. T. 
Corhett, Mr. A^. Cory, Mr. 71 French, Mr. E, If are, Mr.D* 
Hapngj, Mr. R. Hod^s, Mr. T. Jeffery, Mr. Sam. Koit, 
Mr. G. Langley, Mr. /. Le^in, Mr. B. Lydal, Little Con- 
jurer^ Mr. tt. Marjh, Mathematicus , Mr. G. Nokes, Mr. 
R. ^ant, Mr. Pet. Rogers, Mr. W. Snvift, Mr. J. Thome, 
Mr. Jof. IVaJiel, Mr. J. Writer, and by a multitude of others. 

IL Question 435 anjhuerjd by Mr. B. Lydal. 

Since the (paces run by the hare, in the feveral fucceed- 
ing minutes, are exprefTed bv 4, 2, i, 4, i, &c. refpe<5tivel y, 
it is plain, from addition only, that the whole fpace gone 

over 



r 



Mo. 56. Qjr £ST*iair9 Aiiswtsft^iv j% 

oyer frotor the bmnntng, wiM be always iefs thafl t fatUmg^ 
hj a fy&ce eqtfal to thiit ptffled orer m the laft minute. 
Thererore imce the li>ace pailed over tfi the hft mnuee 
( af t e r a comiifual decrcafe of one half every miiitite) muft 
be extremehf fmall, the whofe fpace cone orer'by the htrc» 
when tfie tortoifc orertakes her, wiUamownt tn ft fnrlongty 
extremely near; which, ac the fate of f of a foFlong 10 n 
fimmte,. w3I t^(e the fortoife $t minuter to era wi over, ta 
order to come up with the hare. 

If the number of minutes be denoted by x, the (pace gone 
orer by the tCffoift wiHbt •:=:', and that by the hare =: 



4+i^TV jf + i-lrJficcrSJtXt-f-^n-t&c. coniinwed to 

X terms, thereof the laft is enrkfently s: t X — (a — )• 

a* %* 
Wheore itte iam of the whole progrefiton (heins = the 
doQbie of the grf! term wtntu the lail^, m t& cales where 

ihe ratio Js fl is had s;.8. -• . Hence, we have ft — — 

a a* 

at -, oc j» --' -^T-^^-r^stxp whertf, Uf-r- — ^ oe KJe^kd oa 

accottnt:Qrit^ extreme finaljijaf^i&f we /haU have »=^. Ta 

correct this value, let ■ » r: ■■• ' ^ . — r, be now fub- 

- - 1341177x8 



traaedfrom 31; whence x = 3i |3^|^]^ . 

' Thefrit^aftfmere^fyPentM'OiB. 

! StfopoCng tbati the>ka^e .moved .uniformly \s ^aCli mmute, 
thfc diilanoe run by h«f wis = x6 + S 4- 4.4- a* Hr > -f 4 +^ 

i^4'|i>4-»e/..4-^^^;e=g5iH^^lg|^-f>>.. ^ . / 
9ii^b^ t!ietonx$iie±: 1 -f't + x^&c* «'• H^xa»3t4.j#a 
Therefore x* ^ ^ ST;; 'o ;' ^caci x ts 

||g^..Aad.thci:fifQre zx^^^^jmmO^ «he Arue 

tiittt- rsi^nifed. '/ •. . . ] y,' ' ' y-o ' • • 

Diary Math. \o\.liL H "^ Aeoovdiag 



Accofding ip font one or other of .the three metho4s. 
9|bove given, the probka is alio aAfwered hy Mefll % and 
/^. ^//f», iT. 4/^<?«, /f: BamfieU^ T. Barker^ E. Barras^ 
J. Beresford^ V. Bt^pmfnh^ Turner BoSon^^J, Buddies ^.T. 
Corhettf T, Crahtreet E, EilU^ R* CJbh^ni^ H. Green ^ JL 
HAmfJhn^ 71 and W, Harrlfin^ Jqf. Harrington^ Z). Hajfl'- 




f^iex. Ro^e, J. Scott^ IV. Spicer^ C Stdplty, W. Swifts ji 
Thompfon, % Thorne^ J a. Vicary^ Matt. Ward, Jof. IVafiel, 
R. Ifalton^ T* Wilkin i f. Wi(fon\ aadA^est^nany ochtfs^ 



HL <^ EST 10^ 4^ fij^r^/, .. , , 

If thetength, in feel,.of each fefc of the Wiangukrgar^kn 
be denoted by ^, then the .{^a^ifadotog of ^he threer£<)j^ 
at »is. per yard, w3I amount to 21 x ThTIlings: More-' 

4>Ter,the perpendicular Leing =r v ^'* — ; — == "TT^^ the 
area of the garden, in fquave feet, wrll bcrr — — ^; -whereof 

4 

the pavingi »t |- of a ibiUingpcx; footi will come.to ~-# 
fiiillings. ■ Hence, *by thfe'qtteflS'oti, wc'hayc ^^^^ =5 Jix- 

and therefdre x — -7- =: 4a ^3 ss 7a'74<X5, the required 

length of each fide,* 

Thus the pspl^em is nefiilved^by Mr. /« jfi^/Vi/tf/vt/ (the 
propofer), Mr, E. B arras, Mr, Turner Bojhn^ Mr. J. Bitd- 
dies,, Mr. f.. Butcher ^ JAu-C. Cave. Mr. ^. Cooke^ Mr. 71 
Crditreef'TS/ir. W^Jfarrifon,^ Mr. Tg/C Harrington, Mr. iWIa- 
A/r/^/ Hilctiris,m. E. Houijhn, Sc. T. J^^T^ry, L//f/if 6'(Wt-' 
jtir^r^ Mr. ^4 Mattbe*wfon^ Mr. C'M Me/ban, Mr. iS. Pedley, 
Mr. /^ P*«», Mr. /?. ^ant, Mr. y^/fx. /?0<u;r, Mr. Oliver 
Shake/pear f Mr. C?. Siapley, Mr. A Walton^ Mr. M<?//. 
/r^r^/, Mr. 7^ /^^f/, Mr. 7". /Wj^/Vj, and by upwards of 
40 other penbnsi . : . 

IV. QyE.s- 



_^ **^ ■■■• ; - " ■ [^ ■ — ^ 



* See thU QS^^^Q folvcd witbont Algebra p.^ 1 18 Hutton's 
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IV. QuESTiOK 437 ^nf'wergd By Mr. Rob. Shirtdlffc, 
''Jhaklth(fih4 Tli«(»y dad J?nidite:af^G»iigmr. 

' Abbut ^Ibe gfren^ irwngle JBC kta drdc be cirwmr 
fcnbed," andip the fide ^Ti?, . . 
produced, take BM =:CR\ . 
Aawispg MNN paralJel to 
^Bir xQterie&iag t^e. circle iix. 
JV^, A^j. then draw CN^ cut- ^j 
ting jdMAn P^ io Hiall ^P be ,,. / 
' ^, mean proporuooal^ between i 

parallel to ^B (by coDftrua.) 
'^od^BMtiBi:, it M.eFidttJT *•* 
.tbttt i>^ ia alfq 3x,P^ (Euc : 
a. 6;;} ; and coofequencL^ CP^ 

fi^P : ^P (Bug, 16.6.) ^B.I). 

. .Tixu» the problem IS alfo coftftruilcd by Mr. Mofi (the 
jMToiicrfer), 9x^hluW.Mfic<T, ... 




'-5f 
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< • 



Z^ ^/»tf S9»fimB*d^ and an/wertd other^ifr. fy 

-fli?A W. Davica. 

• ^.^^ a drclc be dcfcribed about the given A JBC; and« 
awmg-^fted die radius OCia^Fy from this point to JB 
ffply FP^rfC (ofFOy, then will GP, when drawn, be 
'the^equ^red wciij proportional bctwcea^^P and BP. 

CA^ULATioN. <rhcre being given BC^ 40, ACtz 5c, 
>and AGz=iBGz9^ j5, the pterpendicttlar CD will be found 

•= — — . GD =? ^, and CE'^.ED^ ^: Then 

Whfencc^jP = 43*7/2, and iffP=:46*a88. 

In this roanner the folution is alio given by Mr. Uoh^ 
Butler^ and Mr,, Henr^ Wa\fon, 
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j/n jttgchraual Soluthn to thefamt hj Mr. Ed. Johnfon. 

All tbe &k& (^ tlie tfiiagle being si^sent* dvp fctfrncvis of 
the bafe are readily obtained, yiz, ^Z> = 4xi, and ifZ) = 

^i«4. Pottiog naicwfote ^^ = If, JD^K BP^f^^nd 

DP=zx, we (hall have JP^s i-^x, an d gP g tf^xj 
whence ^P* <=» -^P X i?P |)cr qtttft.) » * •-» y x ciHh x? 
But CP» is alfo =r CiD* + ^!flr= ^ y^i — ^ ^^xyi confer 
qutatly «-^ — 3*-hJ^x= >-^y x <r"i- 3r; wlieoce »y ^ 

^ X7-7I708; or ^ ix'%n^. Prom vWct wrfi'^ ajj^xi^^, 
or 5X*9i7o8« * - - :]/-}•• 

In this kft manofir it is likcwifejmfyefed by Me^T^^ 
W.JUen, ir. AJhton, T. Barker, Jo. Bsrisfi^.J. BilMo, 
F. Butcher* Tint. Drury, Ethuard Eliis^ G. Godtd^ Jt 
€o<Hihtifd, J. MaM^a, D. HfMms, G.Hhh,%H^np. 
Jhr^ Hcrrfall, r. HopkinfoA. f. lUmc, % and R. Hud&. 

W. Spaltoti, J. Scott, Paul BJifrPyf-^aylf^ 7-f^^* 
Stephen WefilJ. JVilfin, Geo. JViteheV, and fome othars, 

V. QvESTioM j^2!^ anfwiered fy MtiUctrj^^itM. 



\ • » 



Le^ CPM, ^HK^ and NLI be the three right lines 

which etch ^rde « to to«cA» * •'•..- 

(forming, b-y their iaterfeifbioas 
•the A EOF)*, and from the 

centers J, S, C oo titc.|ioioit 

of contain, let rudit be drawn. 
. Becaufe EG:=:EH, and D / 

:sL DH^ it is evident that the 

Iwn of the two (equal) tangents 

FG and FI is equal to the lum 

of all the three flies of the iri- 
. angle EOF. And, by the fame 
. argunoent,. £be fum of the lan^ 

gents, EM-^EK or />^+ 

jb N, rauft alfo be equal to the 

v«ry fame cjuantity, and con- 

fcquenily all thefe tangents 

equal among themfelves. Bfow - 

from FG =; ii i^i, kt EF (common) to be taken away, and 

there 




r 



there remains EG:=:FM; but EHzzEG, and FLcFMi 
coD&queBtly EHrz FL, In. the very fame manoer. DJi 
=:PF, ^dDLzzEP: 

^ CjH . km I*. eP lEPs: — ,?,— 

Now, per 3 j^H 

Hence it appears, that the three Hdes^EF, ED^ DFt of 
the triangle DEF, are equal to ,^^y^ + ^J^, 

H bTT^* and f // H -j-^? — , rcipeaively ;. 

which, therefore, are to each other in tho giTeii ratio of 

CP + ^^^—, ^H + ^"^j^-- . and AH^CP, 

From whence the problem may be very caflTy conftru^ed;. 
%Dd the anglei, &c. ail found by common trigonometry. 

Tbetfdntf anpnitred ^Ig^hraiQaUjf 5j Mr\ OTavanah*. 

This gentlcmao, after proving EG and F Mioht cquali 
(as in the Iblution aboVe given by Mr; IVatfon) puts /IG = ^i 
»M^ by -CP :sc, and ElMzuxi Then (from the (imilarit v 
of the triangles EBMy AEG) it will he EM(^x)i BM 

{h) : t y/(J (<7) : £6" = — . Again (by fim. fig.) AG {a) r 
GE (^) : : CP^ (<:) xEP =r i£; and BM (A) : FM{z: 
BG:^^): iCP{s):i fP = 1?: Therefore if + i£ 

+^t= J?P+ FP + f i»f = £ J^ =2 :^ ; and-confequently 

X n^ \fbc-^ ac '\' ah tr 25'495C9^* Wiicncc every thing, 
clfe is eafily determined. 

MciT.. X. Charhan^ H* P^ch^^ and Pcnaviu/ have alfo- 

fivennew and vcr.y . tie at^n algebraical folari^^ns to this prob- 
lem. The two latrer h2kve^determiaed the diftiuices of the 
centers Af^B^ C,:in numbefs^ y'Uf.AB = 3i'Z74, ACss: 
3V«07> and i5(r;=:37*596.. 



Peno%duT^ making.y;/=:V<»^-H»^<r -h^r (zsE^T)^ provcf 
alfo, that the fides (jD^, DF, EF) of the A i^-fii*' will bf. 
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£= tf X — ^, ^ K— ^, and rx^ — ^, rcfpeftifcly: and the 
m fit m ^ 

radius af the circle iafcribad thereia = 



ab 'k' 0c '^ he* 




MefT. T. Allen^ J. Hudfon^ and E. Johnfitty have like* 
v(ire obliged ih with th^ fknie elegant coodufions, from 
£x. i9|. p. 23. of Mr.. Landen's Mathematical Lucubrations^ 
to which they feverally refer.. 

VI. Qu E » T I o« 439 anfwered by Meff. J. iundJkn HudfoA. 

Let CD be perpendicular to AB^ and put AC (=:JBC 
= 60) = ay AD (= Z?D = 30) r= *, 
and X = C^» the line re ^^mreds Then 
aa'-bb = CD*yiindVxx'\'bb'raa 
TzDE (Euc. 47« iQ: w hence yf 5 = 
^ — V ^xy -^ hb -^ g ay and -ffi5 — 
^ -4- -v<xx -^ bb — aa : The refore 
AExBExCE:nyia^xx x x at 
^*x — X* ; which being a majcimum, 

we hare, in fluxioDs, a^x — 3X*x =: 

JO I whence x —- — : Confequendy-r^£=r40> andiP££:6o. 

Tie fame apfwered hy Mr* T. Hoptihrdn. 

Making CD-^ABy ar.d puttiiag AC'=zay ^AEC^x^ 
we have (by Euc. 5- *•) -^-^^ X i?^ = >^Z)» — £Z)* = 
'AC" —EC* zz^aa — xx\ and cbdftquendy AEycBE X 

t£ =s tf ^ X — X 5 : Which, in fluxions, giycs *<? x r- yx* x 
= 0.; wheo-ce x =r ^^ ;thereforc DE (= Vyi^£>»^|^(:^) 

= xo, y^i^ = 40, and j?i? = 60. 

yfom this fame irig«»nioil8 method «n^ i\4biftitiiiiibn» the 
anfwer is likcwiie brought -out by Mr; T. Barker; ^^t..B^ 
Lydaiy Mr. J. Mtlbonrn, MtrP^ui ^^r/>, Wr^JJ^ IVH^ft^ 
yiT.G.fVitcbelK and a ftrw ^«be»«» Mu 0*Cavarta6:hu 
given the conftrudlion and demontoatMnFlr^m jgtomttrica} 
principles independent of fluxions. But the fcaptinefs of 
our room will not aMow jsss to in&rt ail that out moA able 
and experienced corcdpondtmi htws us with* 

VIL QuEs- 




VIL Question 440 anfwcrti hy Mf*. J. Milboum. 

Let AS be the given <Ure£lion of the Cttrreot at tKc fotl- 
thermoft of the two ports N^ S : 

Take S^ = 3^ ^(expreffiDg the ^^ 

nxe of the current^ motion) ..-^^^"^^ 

foAf from a to SN^ apply an 
= St the rate of the (hip's mo* 
tion. Then draw NJ parallel 
tona^ which will give the courie 
and dlftance reqiitredj becauKV, 
by the compofitton 01 motions, 
the Ihip wiM then really move io \{(» 

tlie right Hoe NS^ direfHy to*> 
wards her port. 

Calculation. Io the right'angled triangle Sua, we 
have given — = o'6 = nat. fin. oF Sna (or 'SNA) = 36* 

S%\ wfaeoee the angle of the ootirfie ANM^ ti* s%* y alfo 

A^^(the dtiL run bf th« k^ ss V^ j X is^a'is and con- 
ftqnently tlie time s ijih%}ktu 

MeS: £. Charitotiy JV. Dinnes. T* Dntrf^ T« MppkififiWt 
and C, Witcbell^ folve it in the iame manner. 

Ttefapi€ anfwerei hj Mr* Richard Terry, 

L^t iVilf reprefent the meridian t>f the place failed from, 
iV/'and S the twopotntiy' AS the diyedion of )the coxxeni, 
and T/A the courfe fleered by the compafs $ then, by the 
compoiltion of motions, "the liiip's real dtrt^Hpn wiit he 
in the line NS. .P«t «ow JVS zza, SA^^x, and A^//= 
sx^ Then (by Euc. 47* t.) i5xx — ^xx (= NA^ ^ SA^ 
-sz NS^ ) its /jw ; whlfcri^e x^ia ^37'S n»*l«5 ' From whkli 
the courfe is found to be W. by S. $^ 7' S. and the time 
fequired^ 3Yh. ^om* 

Thus it is alfo anfwered by Mcff. T. Alten^ Bird^vif 
ra{/is^ D. Haftings^T. Ho*vje, J, Goodhead^ J. and R, 

yni. QjiistiON 441 anfvientdhy Mr. Rkk MaHock, 

e/ Lyme Rcgb. 

By the known rules for pendulums, ^39'* ' \^3^'5 ! : at : 
2j'7S = the number of kco^sJs that the glafs is running^ 

which 



So Ladies* OiARiBs. {_Smp/o;f] . 1759. 

which let be deaoted by /r; then it will be as 3600 (the 
number of feconds in an hour) is tan, fo is 6120 (the feet 
in a nautical mile) to x'7// = the diflance which the knots 
ought to be afubder, in order to meafure truly the finp's 
way; which diiiance, in the prefent cafe, coming out 47'^TS 
•icettjinftead of 41 feet) we therefore have, a3 41 to.47"i75, 
fo is 31^)0 miles (the whole given diftance of the- Lizard from 
the capes of Yirginia)<o 3481 miles, the diilai&c^ run, by the 
Oiip*s reckoning, when* ihe. arrives at her port; exceeding 
the truth by 382 mile^. 

* ■ 

' • Almofl in the iame roannjcrthe £)Jntion^is alfo given by 
Mr. Lionel Chaciton {the propo fet)^Birc/iover e/tfij. Mr. 7//». 
Druryy Mr. 7. H^ktnjon^ Mr. J. tiudjon^ Mr. Edmard 
Johnfon^ Mr. W. Klngjlon^ Mr. R. Terrcy^ and Mr. CL 
fVitchelL 

IX. Question 442 anpwerei^ 

la the given equations (xz x 7^t^,=./r, ai4 x^f :?r2 x 
2*. -t- x' a'By let Jth«re be affuntttd x •+*«.=: s^ and kz^p; 
then will c» + x* = /* — 5 / »/^ -f* S^P^X and fe, by fubfti- 
tutton, there wlH be hzap/tsa, kn<lp**x y*)^— 5 j ip ^ ^jp* 

p: 3 : In the latter of which equations let -, the value of ^ 

• . * • • 

(as given by the former) be fubftitut^d ; then will -^ X 

I _ » ' ■ ^ « ■■ I ^ ■■»..■■ , I . -«• 

/* — 5-'*'>C--H 5-^x2^=iA'; whtncc^#^.--?5tfH X/* 

s= — 5<7tf ;. andscOofeq^Jei^tly /=.,.., ** 



3 
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{= j) will alfo be known; whence x and £ at eaWy obi- 
taioed. , • .'.".'.'. . , , 

. Thus'tfec .anfw4rkgi»M iy.W. i. d«ti!>»^* RJr. fiW. 
Mr. H. Wat/on, Mr. 7. Wllfon, (t£e propbrerV^hd' rgine 



rit 



KOfjS. QjP^iESTlX^VS A.«SWBJlia lift 

^r fame An/kmrei ^ibirmifit. 

. Put x+v ss X, 4md jr?— tr = : «; tbeo di« WO gyro 
c qttatidos will beoome ^y ^vv "x %y:=ia, andjrj? — vti^* 
^ »7* +'ao5f'*i'» + lojrv* =s 6 ; from the. Ibravr. wh^fcff 

''^ =1/ — ^ ; wWch value fiibftitutcd in the latter, ^Itcs 
(after proper reda^a) »• — ^^' "tJ x j» = — 2£5; 
whence *J „ 5^* 4-^ =fc Vj^g -^- loaH-^bb 



• I 



t4drtf' 



Id thif manner the fohition is given by Mr. R. ButUr, 
Pircbwtr^^s^x. J of. Hurritfgt^m, Mr. Swph. King^P^no- 
^itf, Mr. ft. PffcicJ, Mr. /T* Spicgr, and Mr, 7. Yiom^. 

_ • * 

iWr.' W. M. ef Fljmoutliy aa/hverj it thus. 

f^^ f == i^:» ^— / s:jfx^ and ^+jszjffr«5 vhkh 
w»w eeing wrote in the fecond equation^ it becomes 

74?^ ^ c-^j = ^ 5 i»!ictice, by reduetton, j* + a <rc;^ 
+ ;£^ = - ^ Tl[*^ ; and confegoently (by putting ^s a-rr 



xo^ 10 



j-u 



and — — = — :5? z ' ; wtencje * apd z are alfo Juiown* 

X. Question 44J afjf^ercd t/ fitrchoverenns. 

In rbe given e^uacioii 44cooxx *^ izz zz^ kt z be af- 

fume.dz: aiox — ^; then will icoxx-— < r: 420x^«^^^: 
Here x being greater than 4^ and fcfa than j.i, iet 4^ + ^ 
=:x, then will795^ 4- 1 = 380^^: 4- icocc. Here ic-5^, 
and "^6r; let therefore 5 ^r 4- ^ = 3 ; then will 15 re — 1 = 
4^c4 '■¥"7'9^^^ Here «■ being trt6d, and "^ it</, make 
ijd—e^c^ thenwill«76^^ — i =440^^— a5<:f. From 
whence, by proceeding on in this manner, (making ^c-^f 
^d. a/^ir^^. « — ^p/. S^ — i^gf iri— i = >^. 



fr 



Will, at laft, eoroe to the equation 'loorr—- 1 =38o/r -h 
79-'J" ; where 4/ = r, and / == i = // • whence r = 4, 
f ^«i3 ^=s z^i^.o^TDir »'== 1761, &C. * coming Outvz: 
40481981MJ781, and z = 34917^x781x42001: From^wiuck 
two numbers, anfwering the conditions o£ the proUeip, an 
M&Dity of others -may be found; 

' Mr; IT, Wat/on (the propofer), Mr. Ed'ward'Johiifon^ Mr. 
Stffphen King, and Mt. /?. AVf/«r, folw it ^^aSly the fame 
<way, atfdhavo brought out the very fame numbers. 

_ • 

Ttbtfame othemmfe knpmreihy Peter Waltc©, In a ncn» 

Firft let — bi ifubftitutedj in the propoi^ .e^atlpi 

(44000** + X =22), inftead of*; then will woyy^x be 
— 2 r. No w, 2 beinR greater than 10/, fuppofc z ^\oy + ^, 
and you Will, by lubftitution and* reduAioh, have loyy — 
9.oby :^bb--i. In this laft equation y is greater than a ^; 
ttocrefore fitppofe y c i^ •+. r, and you wifffin J:^3-f ipg,^ 

& lorr + 1 ; from whence is found h^ioc-¥ ViiQCfc-hK 
Suppofc now ^. 5^ o; thea will you hive H-^j^yis: a, 

z =: »i, and * =: — ; which laft not b^lng anl.integer, we 

•muft feek farther. To that end; talce c = a (the vaiuci oO 

juft now found); then wilfA/iiotfr -h i be ^ ax (theabovc- 

, found value of: z% and b will be = 41 , J = 84* z » $8 x 1 altd 

84' ... ^ 

* = -- ; which not being an integei:, we muft 'proceed far- 

th er, by tak ing c = 84 (the laft value of y); then will 
^•iio^tf + X. be.= 88x (the laft value of 2)5 and b will be 

= X7ai,;fz= 35^6,^ = 36981, and*=^^^ — ; which not bc- 

. 20 . 

ing-an iiAeger, we moft proceed yet farther, by taking r.=r 
35a6, &c. At length, by proceeding in that manner, we find 

* = 4C48z98ja!ti76x, and z = 849178178x142001. 

A.thtpd Miftbod oj Sohah/t by. Mr^ Patrick O'-Cavanajb, 

cf Dublin. .. k 

From the given equation (44000 *.v -h x = 2 2) it is evident 
that Z' is nearly = 2x0 .v. Putting thcrefbre vio^y x x=sz, 

we 



we thence get 4aojr— /jr — loo H = o ; which* by 

makiiig v i? -^ (to reduce the coeffidean fiiil low^) will 

hecome a%v — vr r— j + -: s: o. .Mow» itaiay be-ob- 

fcrvcd, that as thctcrm is very £m«lL the true Take 

6f r, in this equation^ Bwft be aa apptoximaee 'vsaJue of r, 

in the eqaation a^v-vv-i^o (where the ikid term — ^ — 

lOOXX 

is onuned). In order therefore to find fuch an approximate 
Taiue of Vy Jet a fcrics of numbers, •!> 42, 1763, 74004, 
5106405 » &c. be io. formedy that each new tenn may be 
equal to 4a times the Uit» nunus the :]i»it bitt one (4a and 
— 1 being the coefficients of v and vv in the equation here 
to be remred): SThcft^by vwhat tsdemoo^rated at piig^e 174 

QrSimpron!s Algebra, ^ edit.) it will appear, that -^, -^^^ 

iU- ^^ . ■ > ficc. are fo many fucceflire approaumationi 

to the value of r, each more exaft than the preceding one. 
k will alio appeat .tanA ^mtgbt be caiily demonlkat^d in a. 
general manner, if room would permit) that the crror» or 
^uancity.arifing byiubftkutiogany oneof tb^r<fra<5UoM for 

«, in the given eqn^uion 4^i; — 1> v.— i + -^ ^ .0, will 

be always expreffed by — 2jr + ^^^ , /> denoting the 

deoomtnator of .the fraftron fo fobftituted. Therefore, iif 
order that the error may entirely yanifh, and a folntion in 
integers be Obtained, -^c have nothing to do but to continue- 
the preceding feries of numbers to five terms farther, {a 
that the iaft ^f thefe<i>> may bo a multiple of xp, or ib 

that X {= — ) may.be an integer; by which means Z) js 

found^^c: 404329812217^^0, r=: 404^S9Sia2i;LSi, and z =s^ 
S49I7Sj78ix4»cox. WJV. IL 






XI* QvES- 



\ XL Qtrt STIOH 444 anfwcrtily Mr. C Witdbore. 

'Let 4iih reprcfent hiM tlie eHipttc foonotaiBt foe fes cro- 
late, ro and /^ two radii of curvature in- 
ddbntely near eack other, and kr Ala. r= 
Rr^Ss^Bhht every where perpen- 
dicular both to thceUipu»:aadthe evtrvc 
ARSB, and then it is evident tftat this 
^iM reprafeoc the bfcadch tof the «ct|«ireil 

Fut ^r STff, ^J^ sr tr, il^r =: ^, and r^ 

* * f "^ h % z 
= r ; thea ro } z ; : i2p : w S5« r 



ihipfi«dbfii^< 



T+il* 






xs 




ar 



for the area R^&y^ and xa the fame weMiU the trctt rms is 

• the dMcreocc" of wbtth arcx far ^r 4- - 



fatmd 10 be — ; the dMcreoce of wbtth arcx fa ^? -(- -*- 

* ... * 

y H. the fluxion of the walk AaRr\ the £)ie&t ef ii4sid| 
^ ^2 ^ tL.K ArofH (to* tkd. oak v> : Tfait» wheo v/ft b^ 

comes as -^B, w *a? H^ ^ X t*5ro^? which cJcprefl5<3tt j5r 

general* Ifet the carreer A be whai it will, am!,^a the pre-* 
unt cafe, mutt be equal to the.area of the quarter of the cl» 
b pfis ir^/7= tf V this fe d%ie^(p«t4 mg i^ To^a: r ) fffvn. h ais 

, "l^^-^'' Va8.2*744>^T *.y7^??4-^i'^5y ai*a5 .-araS 
y_ »*»v7i-r I — 1*5708 

i J- J14^ feet, tbi breadth of the walk required.. 

' Let ACDE be die fountain , 

and P^lf ^..^^►^>s«'?/ :^^> 
the breadth of the walk far- 
rounding it :. Let p ^ be fup- 
nofed indefinitely near to P^ a 
and p« parallel to Pi^; more- 
over.fupponng^/^^'tobe 

a circle whofe radius is ==/,:?. 
\tiOR be conceived parallel to 
P ^> and OriQ pq> Then, 




No. s^. <ly s.sTioH$ As$vriktm» fj 

the area mfg being zzROr^ and ^Ppm = P^X jPj> = 
Jla X P/^j It is itianifeft that {^Ppq) the wiiole increment 
of the area AP^jiy is every where equal to a reAangle 
•nder A ay and the cofrefpondidg toereftieat {Pp) of the 
arch APy together with the iacrettieiift {RQ^) of the cir- 
cular fe^or ROF\ and, conieqw^tly, that the area 

JP^ -Jay<. AP-^RO XiFRz^Aa'X AP-fiF/L 
Hencfe the area of >j^e w hole waJk is cviderttly a Aa K 

AdDEA^iFRGflF; which is general, let the curve 
ACDEA be ^hat it will. But, in the prefent cafe, ACDEA 
being an ellipfe (whafe two axes are 30 and 44) the lengtii 
thereof, by the known feries f6r the periphery of an ellipus^ 
will be found = 47*0834^^ (/> being ±:3'i4i59&c.) Whence, 
if -^tf be denoted by y, the area of the walk will here come 

out X xa7'o8j4P+p?f = 3Q X 14 X |j> (by the qudh) From 
which xx-f-47*o8343f = i8o; andconfequently x=i'5ao^66» 
the required breadth of the walk. 

The fame anfw^ed by Mr. T. Barker, of WcfthalJ, 

in Suffolk. . 

Alihoi^h the external boundary of the walk is not accu* 
lately an eilipfis, y^t the detiatioti therefrom is fo very 
little, that the cohfidering of it aa fuch, will be fufHcient to 
give the folution very near the truth. Let therefore AO 
(= 15) = i7, OC {pL 11) = by and A a (=: Cc) = x ; then we 

(hall have a-^x x 'fr^^[qa y.Oc)-= ^ 7,ab(20AxOC) 

by the qucftion ; whence xx 4*^ -t- ^x xzzab, and confe- 



1 ^/ t.^^'^b\*' a + b ^ . , 

quently x = V ^ ^ -h ' ^ ' = 5*j3'?8 = the re- 

quired breadth of the walk, very near. 

Ill this laft manner it was alfo anfwered by MefT. IV. Allen y 
W, AJbtOHy Ediuard Barras,Ja. lieresfordy T. Bq/hvorthy 
Turner B0eft, J, Buddies y\j, Chapmany Charles Covey 71 
Crahtrecy Eehnard Ellis y G» (fodhelp, J, Goodkeady H. Greeny 
Jof. Harrington y W. Harrifon, G. Hicks y R. Hodges y J. 
Honejy Abr, Horsfally E, Houljiony B . Lydal, IV, Maitbenv* 
/on, Chr. MeJ^ny J. Milboarny J,^ Pearccy S. Prdley, IV, 
Penny Jof. Rennardy Alex, Rovje, J, Scott, G. Stapleyy //. 
Stephensy J* Taj/lory J, Tho??ipfo/iy T, iViliin, and Ibme 
othei^ 
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XII. Question 445 anfwered hy Mr , 0*Cavanah. 

Let HPRS be the meridian (or plane of the ftyle), P the 
north pole, HCR the horizon, 
GPjy the given hour ungle'from 
DOOD, P0 the fan's diftance from 
the north pole, and O ^a great 
circle perpendicular to tKe meri- 
dian : Moreover, let h Cr be fap- 
pofed to reprefent the pofition 
of the plane of the dial, and Cp 
that of the jgnomoo, when the 
fouth fide ot th^ dial ^^ is ele- 
vated (as by the queltion) above 
ks proper horizontal poiltion 
HC. 

It is evident, from the general conftru^ion of all dials, 
that the hour from 11 marked out by the (hadow (converted 
into degrees) will, in every poflible pofition of any dial, be the 
true nieafure of the ancle made by the plane of tne ftyle and 
another (imaginary) plane palling by the edge of the ftyle 
thro* the fun's center: Whence it appears that the Z-^PQ), 
made (in the prcfent cafe) by the plane of the ftyle nPRS 
and the plane fQ)sC pafKng by the edge of the llyle in the 
pofition pCy will be truly expreflcd by 65", anfwering to 
4h, aom, the time from x», given by the queftion. Now, 
the ZJ?^0 (here given) being (by the queft.) lefs'than it 
can, otherwife, be m any other pofition of p (or Cp) it is 
plain that, let J^be what it will, ^p and Q)p muft be 
archs of 90 degrees each ; lince, in this cafe, the meafure of 
the /. i^pG, or J^/0, (which in all other pofition s of /> is 
greater) will become = ^ Hence we have (per fpheri<f») 
as fin. 0P^ (7J«) : fin. ^ {6$"") : : rad. : fin. P0 = 69^ 
45' 5*'f whofe complement ao^ 14' 8*, is the declination 
foi^ight : The time correfponding being May the 41ft, or 
July the a ad. 

. Corollary. In all latitudes, the ihadow, while the plane 
jof the dial is elevating, will proceed to the fame hour before 
it returns back : Becaufe the true time (or hour) being fnp- 
pofed the fame in all latitudes, 0j^as well as Pj^wHl re- 
main invariable, and therefore Pp (the complement of P^J^ 
invariable likcwife. 

In this manner the problem was alfo determined by Mr. 
L. Charlton, Mr. 1V» Davhs, Mr. E, Rollinfon^ and Mr. (7. 
WiUktirc. 

XIII, QuEs- 




Na. j6. Qy EsTroNsAHsWBRBO. J; 

Xlli. QuBSTion 446 anpwered fy Mr. L. Charlton. 

Supposing AMBCftD to reprcfent the garden, arfH 
A BCD the walk* it is evident, lee- 
ing the length Al\lB\& givenythat AB 
will be a: maxinitun, when the excefs 
of A MB above ^^/^ is the leaft quan- 
tity poffible (the area being given., or 
fuppoied to remain the fame ; which 
will therefore be when AMB xz aa 
arch of a circle ; fcecaufe, the chde 
being the moii capacious figure, any 
other curve drawn fromr -^to B^ tcr 
contain with AB an area equal to AMBHA^ muft neccflk- 
rily differ more from AB than AMB docs, in this fuppofi- 
tion, Td determine, now, the radius of the circle (and 
from thence the length of the walk) put AM (= 525 feet) - 
= ar AD (= 10) = b, the area AMBCKD (= 4^560) = f. 
and AO{,:=i MO zzBO)^r. Then, the area AMH being 
^iAMxOM'-iAHxOHzziar'-iAHxOH^^nd 
xhemrtkAHMD^bXAH, we thence feet 2ar--%AH>C 
OH'^%bXAHzzc. From whence, by feries, or any of 
the known methods of appro^^imation,- the rdtuired length 
AB of the walk may be determined, and will come out =: 
64a*3ia feet, or ^l'^2Z furlong?, 

MeC GoodBea^, Hudfin, RoiUnJotiy and WitdUn, hare 
alfo given folutions to this problem, in a manner very little 
different. 

XIV. Question 447 anpwered by Mr. T. Allen, 0/ 

Spalding. 

Let the given length of the chain (= 3ofect) = <y; the 
part hanging down at the commcncemeot of motion {= 3 feet) 
= £> ; J- = 34^ feet, the velocity generated at the earth's fur- 
face in one fecond;- x the fpace moved over by a particle in 
any variable time /; and v ;= the correfponding velocity of 
the chain at that inflant: Then it is evident, that c-h:^ is 
as the motive force adtiog on the chain ; and therefore. 



- being =s/, /xc4^xx- will be = avy the fluxion of 

thejquantity of motion generated in the time /; whemre 

• • • • * . ' 

/xi-x + xx = avv\ and, taking the fluents, &c. v = 
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V ~ X acx-i-xx^ which fubilitut^d in the above vali^^iof /, 



X 



gjvcs / = y ■ --.- ■ ., ,.i. , whofe correiSt flueot is / =s 

tf 

V - X l^yp. log. ^--^ — — ^, which, when x bc- 

comes zna-^c, is = ^'890663 fecoiiidsy the tim^ ref^ttirc^- 

Tbffami anfwtnd fy Mr. |lob£rt Btttl^r. 

Let a = the chain's leggth (2: 30 f$ft}» ^s; i%jh^f the 

-xplocky generated by the uqiforAi f^r^e <)^ gravity an oae 

Second, x = th^ .l<»^qi <>f th^ part of the ch^9 di/epg^ged 

from the pkae at the eod of any time t^ 91^4 ^ = ^^ 

vcjocity acquired in tjiat time. Then ^ : x ; : <; : -^ pie 

velocity that would be acquired io one feeond by the uni- 



X 



form force of x length: TherefoK, as i (ftcond) h to - 
(=/):: -r-^ : -^ == v (the uniform increafe of x\^ y^lo* 

city in the time 0. Hence = Vv ; ao<l therefore, by 

taking the corre<5b fluents, • =: rv, 3 being (cs 

a a 

3 feet) = the firft or given value of x^ when the motion 

• ■ ■ ... . y 

commences. Now / (= '-) being given from hence = V 2 



V 
X 



"^xx^bb 



=:, by taking again the cotte£l flaenc^, we get 



/ = y| X hyp. log. i^Jl*^^H5 = s/f X hyp. log. 

ao -f; V99 (when x = <• = 30) =: >a*89c66 feconds, the time 
1 ecjuired. 

Peter Walton, (the pfopofer), Mr. 0\Cavanahy Mr. 72^/- 
linjon^ Mr* Wat/on^ and Mr* (7. IVildhcn, anfwer this quef- 

tion in the fame manner. Tyro has given a very, pretty- 

folution to it upon different principles. 

Prize 



No. j6. 
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pR.iZE Question anfwered by Mr, G.VfitchQW, the 

Profofer, 

Let OTH be the earth's orbit, PDC the comet*s tra« 
jcAory, -^Z)iB the orthoftrjfiphic 
proje(5iion of it on the plane of 
the ediptic, D thie de&ending 
node, and P the place of the 
perihelion.. From any point C of 
the parabola let fall CE perpen- 
d'cular to the place of the eclip- 
tic ; through 5 and E draw ST 
and join C, Ty it is evident th^t 
7" is the" tieareft point in th ^"cir- 
cle to CL . Now put SC :;; I — *^ 

4 a 

^, / = fm. of ^©C' (tht greateft Inclln,) ^ =r the fine and 

i=the G<?ftne of P5®.;.ithert, :by jthe pat ure of th e para- 
bola, URcftialthai'e 5 Fdt«"^ x and FC=v»i-r-tfx; there-f 




T'^T' 



= fin. and cof. of PSC; but fin. PSC—PS'Q srfio. PJff 



I — X 



then 









: td^/m^ax — tb x « 4- ?f.= ^Y7; whTch being fquarecf 
aadrffa btrafted fr om, ir-yi ^h: ^(7»; v^e have i — jcl**— . 
ttddj<m — ^x -^ //^^ X « -4- x^'^-h a7^i;5 X n -^ X x 
^m — asi =:i S,E^ : Thi^ hei»g^.rtfi)iv^d into a ferics (and u4^ 
BrCjScc. fubft.^fQr ihe4 coowp co efficients) Ave fhall get A ^ x 

s.y.fi'r But t.+ 5i7* — sriy^ia "CT*-; whence'we have 



- ^ • 4-i^ 

Is 



4.:^ 6* 



X ^*^' 



< 



i&'35 



90 tlBlXl'BlAHlES. 



8^f^ 



CT is a minimum, will give 4^- -— = 



X 3C' &c. = CT* ; which, when 



B 



JJ 



XX — 



2?i_4^Zrr74-&/f*D 



A^ 



""■" "T" ^fc 



>vfT 






X 3 X X &c* Whence we get 



t< zz o*oi46, and Cr = 0*041^74; which (taking ST 
8cx)cooco) is = 33579^0 miles. Moreover, the cof. of PSC 



being =: ^"^^- = cofi78« i/, we ihall have the long. a£ 




earth transits, May jth. 

Hence it appear; that wc need not be under any appre- 
heniions from the rctar/i of ihU conxet, notwithftanding j^ 

Srediftion of a certain experimental philofopher ; for it it 
Lould return at the time be raeijiionea, it wovil'd bc^iftant 
from the earth (by his own fc^pipe) 9000000 miles. 

• In a manner equally concife and ingenious, ^t lbl6tioft 
J^ this problem isalfa jdvcn by. Mr.Q'6^?ty<i//tfA,iand<^J 
Wildbore\ but the prize pelpngs, to Mr. Witchelt^ his folur 
tion being the drijy true one that came to band boforei Can- 
dlemas-day. ,^ ' ,. i ! r 

The Eclipfes calculated for 1759. 

There will this year be three ecijpfes» one of the moon* 
and two of the fun; whereof that of the ifaoon, only, will 
be vifible .to the inhabitanta of G^ceat Britain t. Some calcu-. 
Rations of which are as follow. - 

> Eel Jan. 13, io the morning. 



Calculated, by 



b*'m. 

Mr.G.Witchcll,fr.oiii| fo^ i;o«do4* 17l 
Mayer's Tables i 



BegffWa.lEndtf>txr.to^.t 



Mr, Gutteridge, 

Mr. E. Greenftead, 
Mr. T. Hopkinfon, 
Mr. R. Langleyi 
Mr. T. Allen, from 
Halley'3 Tables 



for I^'ondoK 
-Loujghbor. 



3S8L.. 



38 
6 33 



h. ni. 
7 57 
7 li 

c 



h.m. 



SpaWitig^ 43^ 



9 31 

6 34^ i^^^-^S 



h«m. 



qr"^ > 41 

t 16 



\ I 






-i 45^« 39 

- -f:i 44'6'35 
% ^€p $4' 

The 



The fec(»d ec)ipfe is of the fan, June 24tfa9 aboot 5 ia 
tBe afternoofl. 

The third is alfo of the fun, Dec, 19th, about % in the 

afternoon. Thefe two^efclipfcs arfc both invifible in £nc. 

iancU but very Urge in the Welt Indiea, 

• • • 

I. QussTxO'W 448, i^y Richard 6/tbe VaJe. 

Teach me, fair anifts, how to find, 
~ When ffly dear Naney will be kind 5 

The charming maid iiiyioYe allows, - . 
Yet is ayerfe to crpwn my vows ; 
In myftic tenni *. profcribe* her 'wU!^ ' 
Whicli to difcJofe, .exceeds xny (kill. 
T* unfold the knot, • ye fair, defcend, 
And ferve, for once, an unlcarn'd friend, 

months, And j the 4ay*, before &e can coaiejit to compleat mj 

happinefs. • . ■ ■ r m 

- ■•' , .t'\. • . / 

.II. Question 449 fy Mr. Paul Sharp. 

The difference of the two legs of a right-angled triangle, 
whofe area is double to that of its inicribed circle, bema 
given (=6); to find all the fides, and the radius' of the 
circle. ' • 

III.-QjfEs.Tvi«N.45Q4 fy Mr. Richard Gibbcms. 

- - Somewhere^ ' on famfd Baropa's firacd, 

A iofty cone afpiring fbnds, ' 
O'eriboking hr the.watry plain,. 
A guide to thofe who plow the main ; 
Whofe ample bulk contains compleat 
One fifteehth-df two mill joa feer. 
Icchanc'd^ thai;from.the top, a.ball 
. powtt-by ' Its fide to th'= ground did fall, 

Whidh reach'd, infive half^fecond's fpace. 
I, - Thentmoft limit of the bafe. 

Ft om. hence, fam'd artiils, let be fhown 
The heigh of this ftupciidous concr 

IV. Ciygs* 



. I 
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IV.-QuESTioN 451, By Mr. T. Barker, ^ Wcftha 11, 

in Suffolk. 

Two lines drawn to bifed and terminate in the oppofite 
Hdes of any trapezima, will aifo bi£e^ each, other : A de*' 
monftration of this is required. 

V. Question 452, Bjf 3fr. Chriftophcr Mafon. 

A farmer propofes to hare a bafiiel to contain three qnarts 
above ikitute (being the eoftomary meafnre of the! neigh- 
bourhood) to be I -5th of an inch in thicknefs, of hammered 
brafs ; the depth and diameter to be fbch as will* require the 
leail metal; ne will likewife allow 16 d* per Ib^ and deiires 
to know the expence at that rate* ' 

VI. Question 453, fy Mr* J. Hudfo»,^.Lomh. 

Having given the lengths (14 and ao) of two right lines 
drawn from the fa^e point to make a given angle (60**) with 
each other • fo to draw another right Fine through the point 
of conc9urfe, that two 'perpendiculars beii^ let fall therein 
from the extremes of the ^rft-Jints, the fum of the twotri-i 
angles, thereby formed, fhail be the gtektcft potebl.e. 

^ - VII. Question 454, fy Mr. William Tofr. 

A (hip, plying to windward, then at N. If. E. laiils, with 
her {larboard tacks on board, 6q niile&i -{he then tacks, and, 
after haying run 45 miles farther, finds, by an obfervatioja. 
that her whole difference of latitude, oh both tacks, is juit 
40'm'ile^: Hence you are defired to determine how near to 
the wind th^ihip made good her way. 

VIII. Question* '145 j> 3/ 5^/^. THo. M<jfe.^ * ' 

To divide a ^e'n trapeziiira mto two dcjoai paJrts (geome- 
trically) by a right line cutting off from oppofite 'fides two 
fegments, adjacent to the baie, which fhaii alfo be equal 
to each other, ' * . 

IX. Que&tiom 456, fy u¥r. Mor. M*Roy. 

In a right-angled triangular field tnerc are thVee trees, 
viz. one m each fence : The diftaiice ofthp trce.jp the bale 
from that in the hypothehufe, and from the acute angle 
adjacent, and of the tree in the perpeiidicularTromp'the rignt 
Single, sore all equ^l, and given: and if lines b; drawn from 

* ' ' * the 



\e tree In the bafe to the other two, thofe lines will form 
9 right asgie: 'Bie perpendicular of the pro^ikd trtuiek 
if known to be the leaft of its kind (or that the data will ad- 
niit- of.) ; Hence you aw dedred to find the. fides of the tri- 
imgles and tp comlrud die -faaic geometrically. 

X. QuESTioH 457, fy Mr. G. Witchcll. 

The poet Heliod tells iis, That, in his time Ardurus roft 

at thp lasting of «he ikn^o d^ye afier ih« winttr foJiUce. 

It is r«Ginred.to ^^4 hom hfin^» aqdiW fubjoin^d data** 

rCplk^bed rrom aftri^eoisaqii obffirTatsojMi at wh^t tiqie that 

* Lat. of the place 38^ 54' N. long, of the flar, at the beg. 
■Mb^ ^ id^ ij i4^ 'm l^f isr^ if' H* aaauai i^««&0ft if 

the equinox 50*3 *. 

XI. QuESTioK*4l^* h ^^' Edwl Johnfon. 

On May xiih, 2758, in latitude 53* 4o[ N. a perfbn fets 
out at fix in the aoming, and w${)^s i^iformly in the di- 
redioii of his own Ihadow, till 50 minutes pail ten: when 
he arrives at ^ place kiiown to lie jz miles weft of tn( me- 
ridian of tfiat from whence he fee evit : 'Hie quejSiOR* is to 
fiod how far^ aqd 9tt what rate he travelled in goin^ from 
Qpe place to the other, 

XII. Question 459, fy Mr. Hugh Brown. 

Suppofe a ciflero, whoie length, breadth, and depth are 
(o, az, and X2 inches, to be fupplied with water by a cock, 
running uniformly into it, at the rate of a gallons per mi- 
nute; and that the diifchArgc of water by a ctick at the 
bottom^, when the clftern is full, is at the rate of 5 gallons 
per minute. Now I dcfire to know, fuppofing the vefiel to 
be full, and both cocks opened together, in what time 150 
gallons may be drawn off, at the evacuating cock. 

XIII. QvESTioM 460, By Mr. £dw. Rollinfon. 

To determine the curve in. which a body muft move> fo 
as to continue always at the fame invariable diftance from 
another body moving uniformly in a right line ; the velocity 
of the former body being alfo wniform, andtixcceding that 
of ^ latcerj Iq any given ratio. 

XIV. QUK^T. 
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XIV. QutiT. 361, ly Peter Walton, Difiif. LanJen^i. 

• ToaiEgDthefumoftheleciet I — L + l ^ l S - — ^,'^,'^, 

•f k.Q. by mtaqs of circular and ellipiic arcs. 

7ht PRIZB QuEiTioM, hj Mr. O'CaTanali o/Duhlfn. 

lb determine on what day of the year, in the Ui. of 
Loodoii, the length of the atternoon exceeds that of the 
forenoon by the greatell difference polEble, reckoaing the 
day to be^n at fuD-rifiDg, aod to end at fuD-&ttiDg. 



1760. 



^ejiioni anpwered. 

I. (^ESTioH 448 an/ioerediy Mr, G. Wttchell. . 

AH 1 Richard, take a fciend'i advice. 
Or you'll be ruined ia a uioe, 
Don't wed the artfiil fair; 
When (he fays Aye, do you fay No: 

Believe me, ev'rv fceoe of woe 

Attend the ill-match^ pair. 
Her head is turn'd with algebra; 
$he will not rife before 'cis day, 

Nor trudge to milk your tine ; 
But, if no reafon can pcrfuade 
You to refuft the yielding maid, 

Behold your quarentine.* 
• The-firfl equation being multiplied by 6, and compared 
with the fecond, there refnlisjj' + — =■ 3xx; whence, by 



eompluating the the fqnarc, jr: V s"* +^ — * ~ T 
which value fublUtuted in the firft equation, gives -— 
+ — = 9S3, whence x = tS months, and jf = n days. 
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Ja this manner the folution is alfo given by Mr. T, Barkep , 
Mr. E. Bait en, Mr. J, Bcrcsford, SirchoverenftSy Mr. 7irr- 
«<rr Bqftony Mr. 7. Buddies^ Mr. /?. Butler, Mr. 7^. F(nrler^ 
Mr. P. George^ Mr. A^^/^. Gertad, Mr. <R. Gibbons, Mr. 7. 
Hampfhn, Mr. Jqf. Harrington,; Mr, G. Hicks, Mr. //ir. 
Hot If all, Mr. £. HoulflDn,Mv, Sfefh^ Kinz, Mr. /^. A7«^- 
^«», Mr. /-T. L///c>», Mr. i?. Mallock,U.T, Chr, MeJhan,Mv. 
7. Milbourn, Mr. ^/<?x. /?(?*u;<r, Mr. 7^ 7?«/7<>«^ Mr. ^r. 
Sp;V^r, Mr: ^. 5/<?ifr, Mr. W. Toms, Mr. J^ /^V^/, and 
feveral others. 

II. Question 449 nmpMjertd ly Mr. T. Barker, of 

Wefthall, Suffolk. 

Put \ th6 fam of the hvb legs rr: y, and \ their difference 
= tf ; then * — 41 == the lefHeg, and * + 4 = the greater ; 

and confeqnently t,/%:i:x^%aa zz the hypothenufe. Alfo, 

by a "well-known theorem^ a x — \f%xx -^^aa (= the fum 
of the legs minus the hyp.) = the circle's diameter; 
whenc e its periphe ry (putting > s= s*r4i6) will be = «7i>: 

— «\^*xx + 3^^; the double of which (by another well- 
known theorem, and the conditions of the queftion) mufi: 
be equal to the perimeter of the triangle; that Is, 4«x — 

%ns/7.xx -H %a a = a y + ^^ %XX'\' Q,aa \ whence x is found/ 

:=:aw — =^ ^^ \i~ ' = ^Z*'^ \ 'therefore the fides 

are io*i, x6*i, 19, and the diameter = 7'i9. 

Thus (or in a manner yery little different) the anfwer is 

' alfo given by Mr. 7., Mien, Mn E. Batten, Mr. 71 Ifax^ 

Unden, Birchoverenjis, Mr. R, Butler, Mr. G. Bronvn; Mr. 

W' Chafman, Mr. Chr, Cave, Mr. Tim. Drury, Mr. P, George, 

.Mr. IVath, Gerrad, Mr. R. Gibbons, Mr. J, Geodf^ead, Mr. 

-T. Harris, Mr. J, Hampfon, Mr. y^^r. Horsfall, Mr. /?. 

Mallock, Mr. ^'/^r. Mefban^ Pencvius, Mr. /^ Spicer, Mr. 

^^r. 5/o»f , Mr. ^. ^/ai<?r, Mr. J<ifJVaftell, Mr. 6\ Witcbtll, 

and fomie others. 

III. Question 450 anffwered. 

Put the content of the cone (= 133333-}-) = O and its alti- 
tude = X, alfo put p = 3*1416, and let a =: diameter of a 
fphere defcribea about the cone ; which (by the laws of de- 

fce*t of heavy bodies) is given = xoo|y = the j)erp. d.efccnt 

ia 



r 



in the given time in which the chord or fide of the cone is 
defcribed. Now, by the property of the circle, xxa — x 
is = the fqiiare of the ra d. of th e cone's diatt. at the bafe ; and 
confequendy f px* x n — .v = c' (= the cone's content): 
From which equadon x = Si'aip, or x s: 50'4o8. 

Thus the problem is refolved by Mr. JF, Bairfiefd^ Mr.- 
r Barker, Mr. 7. Baxtonden, Blrchoverenfi/, Mr, Turner 
B9ft<m, Mr. C. Bro^n, Mr. J. Buddteum. R. Bufhr.Mu 
Wlchapvtan, Mr. Cbrif. Cave, Mr. ^^J^^^^^^^.^^' ^^^ 
Drury^Ux. P. George, Mr. Ja. Gihf, Mr. R. GMons, Mr. 
J. Goedkeifd, Mr. T. Harris, Mr, 4^r^/^^''lfi'%^^^^^^ 
hng, Mr. IV. lOngJhn, Mr. W. Latfyn, Mr. R. ^^llock, 
Mr. 7. Milbourn, Penovius, Mr. Jlex. Rowe, Mr. Jof. 
Rt^o», Mr. IV. Spicer, Mr. Jhr. Stone, m.W. Toms, and 
JAt.G.IVitcheli. . 

» _ • » 

IV. Question 451 anfwered. 

Let the bifeaiog points be Joined by the lines EF, FG, 
G^. and HE, and let AG be drawn : 
Then, becaufe the fides of the tri- ^ 
angles ABC and^£> g are divided 
proportionally, both iht ami //u 
will be parallel to AC (Enc. ^i. 6.); 
and , therefore, parallel to each other; Jg 
and in the very fame manner is A// 
parallel to FG\ and f«, the tnang es 
A/F and HIG being equiangular 
(Euc. ao* <.) and J5:F beiwg = Hu, 
thence will £ /= ^/, and FI-HL 
^E.D. 

In this manner the demonfhation is given by MelT. A/ieA, 
Barker, Baxtonden, Butler, Bronvn, Davies, George^ Good- 
head, Mallock, Milbourn, Penovius, Spiccr, WildBore, and 
iVitchell; to flone ot whom, in particular, we have a right 
to afcribe the folution above exhibited in prefereace to the 
others 

V. Question 452 anfiuered, 

tut •75^54 = P> the content of the bufliel in cubic inches 
r: a, and the internal diameter = x\ then will the area of 
the bafe=: p x x, the circumienence of the bafe 3Z4px x? the 

depth 
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depth of the bufhel = » the concave furfacc ^ 4px 

X -^=: — , and the whole ioternal furfacc (incladlng the 
pxx X * 

' * - ' . , " 

bafe) = •!£ 4- j^ X X : Whicb bang ft iDiMiimr(by the queft.) 

wfcthenpe ^Jwrc— -— +ij>xi cr o; whence *=\/~ 

=3 x8'xiSo4 r^d the depth (rrr'^ -) = ^'oSo*: Hence 

758-85 =: the qisaotity of the mefaf; which, at z6d. per 
pound (fo^pofii^ a duoic foot 0f hammer od bra6 to vetgh 
8} 49 ounces, its by the tab. m Mif.Car.)-eoi«es to jL 3s. iid* 

Thtrs thi^ folution is gi^en by Moff. Barter, Beresfcrd^ 

Gi^^Sj GUcSi 'Go9dhea4, Hiarrif, Hicks, HQrtfall, H^ul- 
Jtofty Kars, Kingfiofiy Rv-u^, Tcmt, imd fome others* 

73^ Jkm^ anjh»ered ctherwife. 

Let X. aAd 3 denote the intern afl diameter and depth, and 
a the tbkkne& of die metal ; then the external diameter 
aad deiith being * + a « and jr 4- tf , we (hall have pyxxznc 

(= the given content) and pxjr-i-^xx-i-a^' — c z rai- 

niouim (by the queftion) : Wlien c e, in flux ions, yxx-^tyxx 

35 0, and jr X .« -i* x^^* ^y rJ--« xx-i-%a x %x:=zo; hence 

%yx jMh^xaw y f + tf , 

jp = =^— = r , - = -*~ — , and x = a y : 

•^ X X-+-Z/I X x-t-a<j -^ 

Whence alfo i^x'' (s:;^x*'/)2rr; from which x is giv^n 

/z c 
^4t^ — =2 t&fv^oAi aa^d jf = ^*qZ^%\ hence the quantity 

of metal .(= p x ^4- a x »4-atf<^ -^ p % yx"^ = 4^^ x 

SJ'J' 4- 3 ^J' -^ ^^) comes out = i;58*85 cubic inches, and the 
value thereof 3 1. 3 s. mA 

"Thus the problem iy^refobedby Mr. 71 Baxttmden, Mr. . 
/J. 5«i//fr, Mr. W. Davies, Mr. /?; Mallock, Philarithnus, 

Penovhif, P. M.Mr:if:-Spic^rr, and Mr. G. IVitchelL 

i^rom this laft naetjbod it appears, that. Jet the thicknefs of 
the metal bk ever fe gteat, the external diameter and depth 
las well as the internal) will be, accurately, in the ratio of 
two to on&. 

Diary Math, VoL m. K VI. Qu e s- 




yi. QaiSTiOM 453 anfwered by Mr. Thomas Mo^- 

l.et SC, Jobing the extremes of the given Unes.^J xtA 
AC, be Weaed ;by. :4Fi upon 
■which concenre a femicrrcle FOA j^ 
xo be defcribed, and concave FG I 
to be perpendicular to. £l>, and 
PH to if C: Then « « evide«. 
that DE%FG, ox BC-KCH, 
^U be = the area BCED ; which 
(a* BJC is given) muft be a max- 
imum (by the queft..). »««* »«»erc- 
' fore GH (»s BC is. invanablej 
mutt alfo be a maximnm ; and 

ti'rrnci'oF^d?:!" S:ftlJ;eeffarily happen '^ffG 
^« thrtwgh the center 0; in which cafe the ang^e O^G 
^%HT=iOFM [FM being fupppfed perpenicular to 
«^V Whence this Cenftruaion. Having joined y^,f, and 
5a^e F^f perpendicular to BC, draw FS to bifeft the angle 
T/m- then, through A, draw DE perpendicular to FG, 

-^ J .uV thinir is done. ^The numerical calculation is, 

V"^ IVr^t^ eZ- whence the angle DJB comes out 
£°;^o';XandlefoL^f the two triangles U/?ir +^C£) 

P M fof Durham) has alfo favoured us with a very 
„e«geon^^trical conftUion of diis problem. whKh4oe. 
Sot eihtially differ from that above exhibited. 

An algebraical Scrluiion to tie/awe, hy PbilaritbmM. 
T rt y^D be the line fought, and jet AF bifeft the &vea 

r/^D,F: tab. rad.t; ^5 (ao^,^; 

AC Ui), b', iin. A, s% col. A, c, 
£i.r!;;ckF.r. thenbytngo- 

iBDy.D^ _^^ ,5.<fD 
Dometry — nn.so^i-' 

,,£E-xEA 

(or s. T+T) = /> + c X, and ^^^ 



s: s. iCAE (or s. ^-^) = sy-^(X', 




'ti;erefcre 



BDXDJ 



' ■ , , , .: — aa 
, or the A vi^-BD = Jj' + ^Jf x T> 

and 
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and ^^ ^--^ ^^ the A. ^C^ = /jr-tf* k — , and 
ih€ir fum ?= /^.x ^^ 4- ex x — , a minimum; 

4 4 

therefore jy x aa-^bb + ex xaa^bb = o ; whence, 
fiibftitating — — for^, and dividing By — /x, and trant 

y 

pofing- x'aa'+TS^^ x aa-^^bb; or aa + ^t^:aa^i5 

r: cot. y/ : tan, K; whence ^ is given = xx* lo*;', and 
FJD^ its half, = 5« 35'3S*f and the grcatcit fum of the 
triangles zsi'is^. 

Thus (or in a manner very littk different) the anfwer is 
-alfo given by MelTrs. Barker, Baxtondcn, Bircbcverefijist 
Mrmwft, Bumr.» Daviesr F0vsier^Xjeorif^Khtg^on, Pchq- 
v/iu,. &pkery ^nd WitcbelL 

•< 
VII. Question 4^4 anfwertdbj Mr. O'Cavanah', 

Draw JB ZAd BC equal to the two given diftances (60 
and 45 )» fo that the fupplejment 
(ABF) of the angle contained' 
by them, fhall be ^quaT to Uf*\ 
double the given angle includea. 
between the wind and the me« 
lidian ; join ACy and let a femi- 
Girde be defcribed thereon, in 
which apply CD (=: 40) =t the J 
mven difference of latitudes ; -^^ 
tjkw JNwiXUl thereto; then» 
MNJIV be made =5 %%^ 30', I 
&y that BAW will be the angle fougbt, which the (hip^ 
Slakes with the wind. 

Few, having produced ^j? to meet AN in F, let BHcE 
be fo drawn, as to make the jLBHA = BCD = BfN^ ia» 
which take Bc^BC^ and let cd be parallel (and confe- 
qpently equal) to €D\ then AB, Be, and cd, being (by 
oonftrudion) equal to the three quantities given, it only 
femains to prove, that the Z B EA. which the fhip^nakes • 
with the wind, on her fecond couric (J9 r), is equal to the 
/LBAE, OB her firft courfe {AB\ Now (by conflrudlion) 
BFN;=zBHA',hMtBFN^FBA{%NAiV) =:BAU; 
whence B F N -^ NAJV = BAE : But BHA {BFN) — 
NZiiV' = BE A; therefore BAE:=iBEA. 




w - 
■3 O 
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CALCVhJiTtoH. In the triangle j^J^C we buve 4;iTea 
jfB (rs 6o), 56' (is 45), aiid tfc aaglc yf#C C= 135^), t<y 
find BJ^ (= 19^ 7*), and ^6 {=s 9ri7^); from which kft* 
and CD (=: 40), (7^D is found rrx^^xS*: Wli€iicc j?^/> 

Mr. IV. DjwIcs, and*Mr. Tho. M0, hav^ likewife con* 
ilruifted this problem: And fertfal very: neat j|]^el>rilcal 
folutions to it, have been received from Mt. T, Aliens Mr* 
r. Baxtonden^ Mr/ Ged. Bramm, ^r. flt JQngfiotti Mr^i^* 
Spicer, Mr.fV. Suier, Mr. G. Witckell^ and others ; which^ 
for want of room, we are obliged to ORnt. 

VIII. QvfisTXON 455 4nfiv4rcd hji^. M. ^Durb^n^ 

From the angle C d-^x^ €H td bii^O tkc gjteil traj 
u4BCD (p. 4. 6. Simpfon's Elem.- 
Geom.); produce BC^ AD in- 
definitely, cutting each other in 
6*, from which point, 06 CGmo- 
duced, take G^ Ar= GH^ aap, on 
DG^ produced, take 6L::zGB\ 
draw two. right lines bife^ing 
BGf Ly^ perpendicularly in n^ ana 
mf and interfering each dther 
in ; round whicii point ^s a. 
cenier, with the diffanCe OC ^t 
OKs defcribe a circle Cutting ^/D Cpn>dnced both ways If 
needful) in F and 1\ from G' take G& ts.Gl\ join if, ^ 
and the thing is done* \ 

De MONsTRATioi^. «f C aftd f*r.-^ Are^(|Hskf {bfhypp^ii^ 
and alfo w /, and mF (3 Evlc. j.); therefore the i^em^ndet-B 
/I, y//'will be equal; bot fince^i?, ^7, and GB;€^L^$i 
equal (by hypoth.) IL^ BE, and confeqttently v^^j ^i? will 
BecqtiaL But I fay morcoter, that J^F bift«ftfe tlic e#a^e- 
2ium, (or CG :GF :: GE (G 1) : G H \G K) (3^ liuc. 3.) 
therefore the triangfes C^C7//, j&(?^afeeqaal (ij^Eut.^.K 
and, taking awky the common trisngle -^^ifif, ther^ will 
remain the (juadfikteral BH ^ BF', thei^foflfe, becaufe €N 
bife(^s the given tfa|)ezinm= BD{hj, htp6th.) SF will bift^ 
it alfo. ^E.D. 
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n^ fame conftruGed ^themuifi^ hy Mr* W. Dalies. 

Draw AH fo as to make the triangle ABH equal to half i 
iBfe given trapezium y/^/7Z>' 
(p, 4» 6. of Shnpt Geom.) ; 
produce AD and BCxo mtet 
ID £, andV ro- the former of 
them, -take AM^EBy and 
Ff = i^/T; then take EG a 
mean proportional between 
AE and ^F; and from G, .. 
to the middle of'BM, draw 
6^/:?; make'^.A:= OG, B I 
= yf A", anddtaw KI, which- 
will dividb the giren trape- 
zium ABCDAdx^ twaec^ual i 
p^rts. 

For, \£ ^t7-be«coaceTved. to curt, \n P and A'' a circJ* 
defcribed. on. the^diameter ME^ then will KF y k'^t 
(= G N XOP) = G£* (Euc. 36. 3.) = A£ XeA-AF 
XEH;^ but, becaufo^;^/ = KB and A/Cz^Br/ fu^c.^ 
J^M^EI; therefore /^£ Xi:/ (==l£x A^^) = '^^ 

X£-/^>.gndii>,thetrIangle£l^/being = iF^^(Euc ic ^^-l 
the trapezium ABIICis alfb = ABN ^iABCD. Ve & 

Id the two folutioris here exhibited, it will be obfcrved: 
diat the authors have conCdered different cafes 1 For of the 
two equaarmpeziums, into which the given one is to be 
divided, the oppofite fides of cither the one or the other. 
!"^yv°I ^^^ qtieftioo, betaken as equal ; according as tha. 
mterfeftion of the other oppofite fides is fuppoft/to fail x 
abov« OK- below the bafe. ' 

IX. Qi)iSTioN 456 anfweted b^ Mr, Hv Watfoa.-. 
Leti^i?^reprcfeDt the field, and^ 
J^^RyF- the places of the treer;.- 
and let AIG be parallel to DF:' 
Then AJE being — E D F z^ z 
right angle, EAh{ox CAG) is 
(= comp. AE I = comp. FAD) 
= C; whence CG = AG^ ancfc* 
BC'=> BG.-y AC\ From which^. 
as mairy points as you pleafe, in- 
the cHTVe bounding the perpendi- 
Gular (i?C) may be determined. 
• But to determine the leaft value 
of ^6: (calling J?/-, a\ and DB^ 
fef),-WO have DB (x) : BF-^DW 
K3. 0»- + 
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ia -h yxx-^ aa : ; y4 ff U -h x) : BG + y^G {= iC) 

— — V Wnence, by takiBg the fliij^ioHj 

&c, X* = itfJy + tf*. To ccnftrudt chU ec]uation, pat <<X' 
= yy, and let the parabola DPL ^fwermg td az'=zx3C be 
defcribed, having its axis />// perpendicular to AD ; 'then 
rf tberc be taken DK=:a,Kn(s>^riik\ to Dti)zz^ay and 

from the center /?» with the radiu* "^^ an acdi rPr .o£ zk 

z 

circle be defcribed cutting the. parabola in /*•; thepetpen* 

dicular fought tvill pafs through tliis point P;. and, if in the 

perpeftdicaiar,^ fo drihvn, there, be taJcen BF:=: ADy and the 

lenith of AG (parallel to DFJ be fet off from G to C, then 

ihall u^BC (when ^^^ is drawn) be- the .tiiangle required to 

be conflrudtedi 

; Mr. M'licijr Uhf^prrapokr) hii» aJfo give* an elegant forlu- 
tion of this probfcirt, with feme very ingenious ob&rtatiofitf 
ihereon ; tlie whole of which (th<)ugh tery maitetly} h r&« 
thcr too Jong for our fcaniy limits, td be given Kei-e#-*-*^ 
Mr. OXavanah, Mr. Rollinfon, aod Mf. W'tHhtU have alib- 
conftru^ed this problem ; and feveral-corrtfpondents \i%^ 
gone through part df the &lution. 

X, QuEsxraN 457 atipwerid fy l^hilarithmiis. 

Let E be t1>e po^ot of the ectiptic oppoCce to the luo'& 
center, and rifing, with Ar€t(iru«.; 
9|c / an arc of the circle of lon- 
gitude paf&ng through the i^ar; 
then (by earrjfng b^lc the peri- 
helion) the fun's diiiance from 

the winter foKHcial point in 60 ,y| . ^ rr , y . ^ n^, 
days, about the year 850 A. C. \ 57y?7X i 

(the middle of tne century in 
which Hehod is ufualJy placed) 
willbe 60** 10*; whence afTttming 
j^ ^ (= its complement) 19* 50' , * 
in the triangle c*jF^ there are "♦ 

alfo covert the angles zt^ uniCy whence ^ECis &vcit 
(=r 109* xa*); therefore in the triangle * /£ the UnSc at 
£ being given, aiid * / (= ArdlUruS's latitude), £/ is found 
= 14* y, and <fc /rs i7<» 47*^ which, added to 19* ^^ x*^,. 
gives the preceiSdn of the equmox from HeCod^s thne to 
i4o9, equal to 57** 3«' i4"> aaifwcrbg^to the year 957 A.C* 
oir rather looa A* C« 

Bujt 







Jleir ihc arc ^E ought to l>c flrortcMd at Icaft i* for ih^ 
rtfri<£lfOf)S of the fim and Ar6lurus, a«d the fan*d femi«> 
diameter":. Now i* in the arc ^E (or an error of a day in- 
Hefiod's account) leficns the arc t£^ /, 50', and ^onfequenttf 
^t tfni« 60 yestrs. So diat ArQunn'a iiDajgd was in* th« 
h6ri:tola 6odayd after the winter folftice, iult'wheo the fon 
di&ppeired ^oiit the ^r 940 A. C. fiut haw far the data 
are to be depended n^on as accurate, ! ani not able; to fay, 
confideriftg that Hefiod Kred before aftrpntomy was atltitti 
ted anrong the Otetks as a fdence, and thefe obfertatioes 
of the ftars wete nfed to mark the retarfti o£ (hi ftalbns tft. 
therOOKt^^ of ah a^rttficta^ ^reaf, whidt thfey Wanted. There 
is one thing indeexlmigbt oeaUedged in favour of thofe who 
plaoe biitt rather later ihaa earlier^ that fiipponng the obt- 
fenratioiis made with allthe accuracy they were capabh of 
at firft, yet it might have been done before tteflod'S tmief 
and retained for the lake of a round number, whilil its de* 
visdon^ifrtnttltath Wfte'iK)« yeiy fii«at,of the cauie of the 
alteration thowQi ^ 

Mt. G. IUfchelif the propofer of Ai» queflion» proceeds 
in th« fdk^oti of i« etoMy Hi^heftme^-maaper. He makes 
the year fought to be mK. C%r, SO07 ;. Which he thipkl is 
near a^ century and half earlier thanii the truth * bm obftrtet,. 
thau if the Am hacTbeeDr Ket about S^' before the appearing 
of the {tar, the refok would give abn. ant. Chr. 87o> as Sit 
Ilaac Newton has it in his cflrdnolo^* Htfnctf he infefi, 
t&t cbronologers ought tl6t tolay any f^it fiwft, ot to6^ 
Bisch red their fyikmson fiich obKrYations as thefe. . , 

Let P reprefent the north foll^, Z iKt ienith, ahd^i '&* 
very ftnall part of the fun*^ pa- - . 
taHelof declin^Ubd drfmbed iti 
a givc» parfeicFe of time; fup- 

drawn, and alfo //r perpendi- 
cukr to Z S. It is evident, that- 
the celeHty wJtft whieh' th^e man 
(walking uniformly in the diree- 
tion of nis own dkdow) leaves ^, _ 

the meridian, is. always proBor- ... - 

tiorial to the fine of the fuii'S azimuth PZ3) but the fihC- 
of PZS is to th6 fcie of PSZ (or Ss») in the conftanr 
ratio of th^ fine oVPS to the fine of PZ: And the finer 
of Spif^i ^gnn, to Sh (i^e ificrbifs b£ fh« fim'a llci» 
tttde) in the ^ren tatio of the fine £/rx to Sj^ There^ 

tore^ 
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fore tke ceJerity aforcfaid is every where in a cod (laot ratio: 
to that with wMich the fim's altitude increafes: And confe- 
qucDtly the whole increafe of the fun's altitude ,.jfrom fix, 
10 50 m* after xo o'clock (found by calculation to be 37** «70 
miift be to i*m. (the whole of the man's wefling during 
that time) ia that fame conftant proportion/ But the- in- ' 
'«reaie of the fun's altitude when due jeaft (ai which time the 
man leaves the meridian with his abfofute motion} is at the- 
Tate of S** 53V ptr hour, or aa t^ rate of 4»*.57''m 4h; 
50 m» (the whole time of walking): Therefore it will be, as: 
37* a?' : 4a* 57' : 5 l^ mile* : la^yd^: wbofe diftance tra*. 
veiled; being at the rate o£a*85 nwles per hour. ^E.I^ 

Thus alfo (without tjjje leaft Wtion ill iirina>lcs)jhe 
fplution is given by Meff.' v*6Vwtf »<t^, FmianfSmu*, Romn^ 

XII. QtntsTiov 459 ar^^^d ty Mi"^ Hirgb Blrowa i 

* (tU Propofer). . 

Put a = rhe depth {AB) of thfe cift^nii and h s: rf 0*63 J 
2= the content, in ale gallbn^r Tften,' . 
denoting the three given qu^titre^ ^ 
>; 5>.and 150, by m, n\ and f, a«dr • ^iC^ 

. caUingV^, 5> ^f • -i> J^^^^f 
time of tbi? defceat throwgk BM^ t ; ^ 

we (hall have »\/^ = tfcc rate ^- •-•: 

(peiimm-) at \Yhich-the water runs- 

out ;, and consequently n\/. -^rm 

srthe rate of the real' decreafe. Henec,.ai i : / : : baJ^'-'Pi 

>*- -•"*•■ ~ . • • ' , . , 

- — — ^ the decreafe MNP-p «w», in the time /^ j whence 




whence / =. — ^- X — tjz — 

a — X 



>: AlJ!bi(hF^.qu^^) ^^ 



Ml 



J 



have Jw/ -ir ^ X -- — =; J>.' But. to ffnd tftc yalue of / from 



\ 



\ 



thefc equations^ let jf be airum«d*;= — z — IH — (^^« '^^"^^ 

— • — ■■-• .... ^ 



of thcdecreafc at ifcfto that at -ff)ib (haU - = ^5Ll2!iLtt2L^ 



i< .1 f. 



— xn — wxi— ;r;w— xh. io4J.jr. Bilt, bt thc other cqua- 
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• .. J ^ ■ -v^ 



!■ il ■<* 
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-*- : WHcK tw6. 



faTucs Wng troapafcd together, w.^get -^ -^ *t ^ ^y ^ 

Which, in thiriJrefbir cafe, becbAics* ^7+^ +f!i- l6g^.V 

^ r<<*5.whEiioc jHis finiiid A *.^^ - tadftoitt yheiic6>/ac 

34*33 — 34 ra. aos. the time required. 

.. - ' * ' ' • ' 

In a^rtiartu^ tery Htfle different^ thU pr6B|e« is alfo an- 
ana wr. G^/y. lVtlaborjc\ whofe folutions arc equally concifc 
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H^J^S/f (t,^ 
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Jet BDPfGfP^^ ht the feqmJetffMw, defdfilSe^ ^ 




to be dmwfif ; puttfn^ CD i-,JB)zza, t^E sr z,JC^x^ 
MK =1 j^, and the given rauo of ^D to ^t?,, as *« to i*. 

Thea. 



^9f LADi, E<*Pi>A iL|&>, iSjt^/on2 ..I7.«<» 

Then will DE = Vm— zz, -JE=:x + zl zndBD = njc ; 



— ZZ ' 



whereofthe fluxions >^««c x^- i^ and /rx, we 

V<»^— 2 2 

■ •- 1 . 

tBcTcfore have . hT+P* =?«>«» ; whence *-= 







z\ ^ Z^ifjfaa — zz , • , • . •*" 

T *^ .■■ ^ .. J , and y C;s X 4- z) =r 

^^^. ^ . — : , Ta aiEgtt the fluent 

hereof, let HMl^ be a fcmi-elHpfis, having its greater ftmH* 
axis JM=: 4By ^tsA fets4«flcr C/^-^). In^roportxQn thereto, 
as -•*«— X is to n ; then take ARzz z (= CE) and make 
^i\^ parallel to AB\. ia fhall the. arch /^.A^^=: the fluent 

^fgy^/^^^ — gg; .^^^. ^ i^iall therefore, hare ^)r s^ 
nyaa — zz 

nnx^R^nxHN ^^^^^^ ^^ ordinate. DE is.alfa 
Idiown* 
C6R0LtrAitY I: When « becomes stf, then: jf\ia;S? .-iff 

= ■■ ■; But, when the two bodies are. 

; ••»j— 4 ' . . r ■ • 

arrived at .$^arid '^, and.z i& (again) == o, then j zzjt^ 
_ ny FMh , ^j^^^^^ J^F (=r^F — ^J?^) is given =i 

* ' " ■■■ " ■ ■ •-. , ^ - - . - ■ 

{ »»— X 
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^ ~*. ^fin — %^ urn — xxVrffi — 22' 

be takeft*=:o^theIlwtl^2 =v--«22==r ; and the ordinate 



a 



(^XS) which touches the. curve, ia (5)^ill be = i ■ "■ 

(= V<7/j — zz). And if the value of ^ correfponding here- 
.a#to:^. found .(by the generaUe^uatien) and from vi A^ 
,be-fabtflAed> we fh^ll thenc^.get the femi-breadth ^A 
t(ia- ^.TT) of the, i^odus PSGIP.-^rr-^kk to the value of Fj^ 
. it tnay hfi alfo obtained from the faipe equation,' by which 

Whcre^. 
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Wktrcs if the yaloe of n be fucb, that ARs: AM^ then 
^ill n xv/A/= HM^ or « : I : : ^Tlf : JM:; io which cafe 
the interfe<5tion P will fail in the line j4j4'i But if the nJu« 
of « be lefs thaa that determinable from hence (but ftiU 
greater than unity) the point P will then fall below the line 

AA\ but. never by a diftance greater than ^ — r^XJBi 
norcan 57'be'eTer lefi than :^3 — XAM. 

lOOO 

When n is fappofed lefs than unity, the radical quan- 
tity t^/nnaa — zz will be no longer pofSbie thun till z. be- 
comes =:/rtf; after which time the conditions of the pre* 
blem can DO longer be fulfilled. 

Mr. Tho, AUciit Mr. E^ RM^fon (the propofer), Peter 
^Walton, Mr* Cha* Wiidborr^ ana Phthtnthnfusj hanre ahb 
favoured us with very elegant folutions to this problem. 
The lafl: of thefe gemieinan (who is a new correJpQndent» 
and whafe Judcmeiit and accuracy we gf eady approve) has 
to his folution lubjoined fome curious obferrations, differing 
very little from fhofe above exhibited* 

XIV. "QuRST.461 anfmerfdifj ^th Prppofor) P* Waltoa. 





X.J . J. 3.5 



J _.xx* 4---i*4 i:~x« +,&c. it aippears, by art. %%6 

of Mr. Simpfon's "Flaxions, that the whole fluent of-y^ 






Vx — *♦ 



is=/x x-f: + ^ - ^f^i^ + 8CC /being the 



whole fluent of ■ ; whidi, it Is well known, is J of 

the periphery of a circle whofe radius b x. 

Now, if X be fuppofed =jrs "7=^=5 will be = ^ ^'^^ 
of wTiich fluxion (by Landen's Math. LucubratieDS, p. 146) 
the whole fluent is L^y^^-^^^ ^ e denoting { of the pc- 
riphery of an dlipfis, whofe fcmi-axcs arc V» and i. , 



ft fbfiows tkereforej tAtt the fenci T— ^ + ,*'^, — 

■ * * * *• ' . 1 ■» 

. The pme.af^9xax4 fy Mk^ £». HoHiafonw ' 
It is wcU known tlial'J?, Xi i — |«f + — /— ^~:g + 

■•'"■' 

;8uJ..i8: thtt fluent of— v.f ■ X 5 4 ^*** +/*'* — ^x^^ + 

&c. when jc =: z^ J^ being the Sneat jof thsc £rftr teem, lanA 
=: { of the pcnphery of the circle whofe.rfidius is unity. 

Ekncc^ i/" c be taten'S -,./= ^.. £. =5 ^^ ikc^^ca ^ 

**4 Vi — XX 

4la. ■ i' ^ * w '; arid torifeqiuentfy t ^ i^+ J^*:^— .^^"^ 
Vi--Jf* a* »*.4* a*.4*.6» 




is known to cxprefs the fluxion of an elliptical arch (7?), 

wAole two iemi^-axes are- 1 And ^/a; and it may be eafily 

iiemonftrated (by the method laid down at p. 76. in Simp- 

'ibn^ Laws of Chance), that, 'd-A and B be a^umed x^ d^- 

aote the fluents or ■■ j ■ n ■ 1 aha ■ , ■ ■ — {p and n 

being any pofitive numbers whatever)-, the produft AB (of 



thefe floeirts) w^ (when y =2M>* be =:^^^. Wfrencc, By 

^ taking /{ = 4» &nd #^ 3S j^ fo tfaat^ aad ^.maydMspome «he 

• • 

relbedHye- fluents of. * — r afc-and ■>■ , t (whereof the 

fum is given above := R), we have AB^ in this cafe, = | jj^^: 
From= whence, and the equation A'^ B = jg, y/ is' fo und =: 

■f +W»^^ and|-^^+i-yg-:£== the 
leries propoled. . Sbihie 



Some correfpondcnts hare objcaed agaioft this oue/Hoii 

Se^lt'^^'^^^'^ ^*"=**^" there ««, b?«a r^XSigfrSi 

the data, to arnve at a conclufion." Wc (hall m!; toV. 

upon us to decide this point ; but fhaU oorhow^er^USe 

2fa"J&'fk£^^^^^ "" * "^'^ *^^ ^* ^*" f<>«" oXS 

r& Prize Que|tiom ^/wred fy KvCifnfl^^. 

• ^ r^ reprcfent the increafe of the fun's loofiitud* fcw^ , 
in the fpace of fix hours (or J of a day) • *"**»^"ac (T x 

and let ^|- be the increafe' of dcclina! 
uon corre^ooding thereto : Putting / = 
hn. V , X = fin. <r Sy and u = j^; Then 
viff J- x'=rfin. dec B S\ and Vi^ — ssxx 
= its co/ine : And fo, again (per fphe- 

rics) taog. oii^S ( ^: "" ■- ) : tang. BS 



Vi — xaf 




( 



sx 



^«i? fi.*"*? f u**"'l '? * of.^day- Therefore, if « bJ 
WW pat for i of the whole- periphery of the circle (the rad. 
beuig unity) and z for the arch, expreffing the fun "afcen- 

fional difference, we Ihall have m-^t^!+z i: iH^L^JLi 
— — . • ^i-^ttxx 

■ *«Vi-~^txx ~ """^on of decL from noon 

|)olar diltancc, and S his place 
m the horizon NON, at fetting) 
and let *, V, and </ be taken' to 
expreft the fine, cofinc, and tan- 
gent of PiV the pole's eleva- 
tion. Then, the fine of i being 

"^ z^, its ^ofioe will* 




^I — JyfXX 



be=s 



-^ V^<^ — fsxx 



Vi 



SJXX 



; whence ^i=:~-.rr=rr:^ 



coDfeqoently fin. iPi, (= gJ2i^ x (i^i) = 
i^/ir^j ^T^//;. Vol.'IIL L 



X(5^); and^ 



^ X {S\k) 
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which, by the queftion, is to be a maximum; and confequently 

its' log, ( = log. — 4- log. u + log. m-^z + i log. i — xx 

P I • 

— log. I— //xx — 4log. CC--SSXX) a maximum idfor 
Whence, in fluxions (putting ' = ") we have - + jj^^^ 

>^^ + JtlJlk. H- — ^^^^ =0; but the fine of 
1— xx^ I— //xx ^ 1— //xi: * 

i/x , • ^xx 

jg beinc — ■ — j We have is = ■ ^ 

*^^i— //xx £— //xx.-v/rr— //xx 

^^^ And, to determine « and u alfo. 



""i— //xx. Vi— /'*« .. -, », .. 

let tf(=:*oi7) denote the eccentricity of the earth s orbit, 
and jf the fine comple ment of thefun^s (or earth's) true ano- 
tnoly: Then i — ey^'*' (as is well known) will exprefs the 
rate of the increafe of this anomoly (or of the fun's true 
longitude): Which quantity being therefore proportional 

to K. we have * = "^^^-^ ^ But the difference of the two 

u 1 — ey 
angles, whofe fines are j^ and x, being given <= 9 <> 14' ) = 
the diftance of the aphelion from the follhtial pomt, we 
Ihall, by putting the fin. of 9** iV =i»> and its cofine =y, 

have j^ = ^ X — > y^i — xx\ and confequently .2 {= '^^^^^) 



Vi — x^x » — eqx -^ €(\/i*—xx 
fjear (becaufe the terms both in the numerator and deno- 
minator, after the two firfi, may, on account of their fmall- 

nefs, be neglected). This value, therefore, with that of z, 
being fubfBtuted in the general equation, wc at length get 

ds X , «J/X 

^ ^ l^JSXXy'l—UXXXMr^Z l-^XX I-JjfXX 

J. — tl^ — t= o : From whence, (either by refolving the 
^i — //xx 

• whole into a feriesj or by any other of the knownmethods 

of approximation) the value of * may be found, and will 

come out = '493 = fm. of 29* 3a' = fun's longitode fought; 

^nfwering to the 19th day pf Jlpril ; the afternoon of rh£> 

4%v exceeding the for enooit'^- - ' *''"•: 

\ 
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The Eclipfes calculated for 1760, fy 
Mr. George Witchcll. 

There will, in the coarfe of this year, be four ecHpfes, 
two of the fun* and as many of the tnooo ; three of which 
will be vifible to the inhabitants of Great Britaio : The cal* 
culatioDS whereof from Mayer's Tables, for the meridian 
and latitude of L^ndoDf are as foll.ow. 

The firfl is. a very fmall eclipie of the mooo, May 19th » 
in the erenins; beginning at 9h* 1401. the middle at oh* 
341x1. the end at 9h. 54 m* apparent time; thedaratioaDe- 
ing jodI y 40 m. and the quantity edipfed |. of a digit. . 

The fecond is a fblar eclipfe, June xath, in the mominr* 
hegianing at 6h. 33 nx. 589. the greateift obfcuiation at 7T1. 
%5m, i^s. and the end at 8h. x«nu 30 s. apparent time; the 
duration ih. 31m. 338. and the cUgits eciipied4' 33^-*"* 
This eclipie will be total in the Lefler Afia; and the central 
(hade will nearly ti-averfe the fame route ^ith that cele- 
brated eciipfe of antiquity,. May i8th, an. ante Chr. 6o3» 
which frightned the Medes and Lydians into a peace, after 
a five years obflioate war. 

The rbircl.is an eciipfe of the moon, Nov. a«d, in the 
evemqft; beginning at 7h. 43 m< the middle at 8h. <6m. and 
the end at loh. 3 m. duration t h. 25 m. digits eclipied6^ zo*. 

The fourth is an eciipfe of the fqn, Dec. 7th, about two 
' in the afternoon, but inviiible to all thefe northern parts» 
by reafon of the moon's great ftiuth latitude. 

♦ *'*■''' • * 

Some other calculations of the folar eciipfe (June 13th) by 

?[th£;r correfppudef ts, from different tables, and for dif- 
erent parts of the kingdom, are here fubjoined. 



Calculated by * IP^^' JS^^Ii?"^ 

n*m n* milium. 

Mr/T. Harris, from C London 
3rent!s 'ifab. for I Bugbvook 



h.m 

6 37 
_ , ,^-_, — 633 

Mr. T. Allen, for Spalding . 6 38 



h^m^ 

7.»3 
7 17 
7 16 



8 xo 



Dur. 
h.m. 

i 33 



8 4:1 314 la 

8 171 39I 



Dig. 

4 33 



Mr« J. Goodhead, for Nottingbam 6 3517 1618 .8.1 35,4 24 

Other calculations of this ecjipfe have befcn rcceivW, but 
To Vcryincorrca, and wide of the truth, that it would do 
the authors no credit to infert them. 

L % New 
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New ^uefiions. 

I. Question 462, iy Mifs Ann Nichols. 

Two partners, in a vciitiire roaidev 
Gain twice two hundred pounds in trade : 
The ftock of y^, when they began, 
Exceeded j&*s by eighty-one; 
Twice ninety-live B gaiti'<l in aH* 
Now for the ftock of both I call. 

II. QvssTioM 463, hj Mifs S. T* 

A drot«r bon^t in as iii|fny lheep« of diflSeront for t», a« obfl 

him 48 !• one-third of which he iol4 again at 10s. aTpiece: 
one-fourth at i%%. axfd the.rtft at i< s. Vgjcte ; and fouiKi 
his gain, upon the whole, to he ^t i<>s.' wbaC'ntMtabcf'of 

fheep did he bny and ietl ? ' 

» 

III. QoKSTiDN 464, ly Mr> Tho. Harris. 

Near Cufe^s verdant hztik^. in B^fordfhire, . ' 
Stands Cadton, Meft with a laj|;aeio^s fiiii^, \ 
In whom at once Minerva^S wit is feen, ' -• '• 

. .Diana's .chaftnefs, iin4 the gtaces' mien* . . 
Would you At n*me-ef t|m fair charmer kriou^i 
Firfl folve rfi* equations Krfeidsr you'll find b<^lo^^ * 

* jc+jf 4.)5 + t>:s=56,xx + vy + z« ^'vv'^<)io^ aftfH- 
%yy -^zz = ^, 3; = ftjp •, 19 which the values of *» >, 2f, 
and v denote th« places in ihe alphabet of the four letters 

that compofe this amia.blc maiden's name* 

„ . • .1.1 < ! '- . \ t J 

. IV. <^5«TioH-.465,j>j^^^f;. Geo. Br^wn,,^,;. 

From two given points, td dfay/^t^o lines to meet In the 
circunrference of a clrcife git'Cti in pofition und 'magnitude, 
fo that the ium of their fquares (hall be the leaft pomble. 



* •< . 
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V. Question 466. ly Mr^ W. Chapman. .. 

There arc three circles m^'ofe diam<*ters afe 30, iof^ and 
tt5 inches, having their centers all placed in the iime tight 
line ; whereof tht diftartce o^'the firflrfrom the fecond is -36, 
and of the fecond from the third iZ- inches; now:|^u are 
ddiredto determine the diameter andpofiiion of alourth 
drde, that (hall touch all the three given ones. 

VI. Quis- 
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VL (Question 467; fy Mr. W; Spicer. 

Surveying of a field, I fdund the four fides thereof to be 

10, 9, 7, and 6 chains, in a fuccelBve order; I like wife, at the 

' two extremes of the longeft fide, took the bearings of the 

oppoiite angles, which were N. E. by E. and W. S. W. Htttet 

the content of the field is required. 

VII. QtJBSTioN 468, iy Mr. Tho. Barker. 

Soppoflng two fides of a triangle to be given (eqna! to i^ 
and 16 feet), whereof the greater is oarallel to the horizon;. 
Idefire to know what the length ot the third fide niMlt be^ 
ib that the time of the defcent of a heavy body along the 
fame» (hall be a mini mum.? 

t 

- ; . . . 

VIIL QoistT^oit 4^9, fyP. M^ (/Durhzixu 

To defcribe the circarafcr^nce of a circle rhrougB t\ft> 
given points, and which fliall cot off from, a given circle aiv 
arc equal to an arc given. 

IX. QufcSTFo^w 47a,. B/ Mr. Patrick O'Cavanah, 

On one of the banks of a certain river, ftand four wind-- 
miiils, all in the fame right linre; whereof the dtOaaceof ther 
firft firom the fecood i)- known to be 13D yardf, of the fecorrd 
firom the third 180 yards, and of the tmrd'from the^fonnTv 
%QO yards : Being on the o^o^ite (bore, I fbund by obibrva* 
tion,. that the two nuddlemotft of them ^Btend^a an 9ngle^ 
at my eye, of 15 degrees: and that the angles ftbteodecf 
by tb^firii and fecona, ana by the third and fourth, were 
equal, the one to the oth<r. Hence I wouhl know (by 
means of a geometrical conftrodion) not only the breadth of 
the nver, biit aHb mv particular diftance from each o£ the; 
lour objedts, in that itatioQi. 

X. Que»TioM.4.yr, fy Mk E. ^ollMon^ ' 

A gendemai» bought an eftate in houfes for 1500 1, which, 
being Jet, brought him^ in x£oL per aonam» dear of all ex« 
pences and dedodions : At the end of ten years (moft of the- 
• lioafes being out of repair, and he not choofing to be at t^e 
expence of fitting them up) he fold the whole efiate again* 
for 800 Iv The queHion is,. to< find what iotexeft he made qC 
hk money* 

li 3 XI. QuEs^ 
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XI. Q£*«Tioi» 47n fy Mr* W. Bevi). 

Out of a, femi-circular piece of gfoand^ the radius of which 
IS la chains; I am to take a garden with a fence of lo chains 
(terminating in the femi-cirde) fo as to contain ihe moil 
land ppiEblc; bow many acres wiU fall to my lot. 

XII. Question 473, hy Mr. Cha. Wildbore. 

TIs propofed to divide a given number into fo many 

parts, and fo proportioned among themfelves, that the con- 

. tinual produ^ of the fifft, the fquare of the fecond, the 

cube Of the third, the biquadrate of the founhj && (hall be 

amaximunk 

XIII. QuESTiOK 474^ hy Mr. G. Witchell. 

Suppofing the n^noo^s declination, as well as the latitude 
of the place tobe given, I defire to know, at what elevation 
fter parallax in altitude increa£es the quickeft. 

Prize Question, hy Mr, O'CayaQ^nh. 

Two perfons, A andr 5, wbofe ^jhattces for wtnhing^a lingTe 
game are as. 3 to a, the former having feven guineas, and the 
.latter four, enter into pfky together, on condition thdt A 
every game (haU ftake two guineas to B^% one ; and that tbe 

Slay between them (hall contmue till one of them » either by 
aving loil his whole (lock, or fot want of a complete fbke, 
is obliged to give out. The queflion now is, to find the g»n 
of B and the diikdvantage of y^ in this agreement; and to 
point out a general method for the rjcfolutton of allquefHons 
oifthis nature* 

yVtf/r, M. D& Mi^vre's metbpd will- not give a true folu- 
tion 5 nor has there beeo afoy rul^ or method yet laid down 
by which fuch queftions can bg r«folvccL .. 

The queftioa by the vefy ingenious Pster Walton^ re- 

quiring the fum of the feries x + -r- -f- .— + --• &c, by 

means of circular arcs and logarithms, when x = {1 is of 
a limited, and very intricate nature, and what we could not 
venture to give in form among the others, as fome of onr 
correfpondems, we are convinced, would not allow it to be 
a fair one. It is"worthy> however, to be obferved, that it 
is only in the cafe here propofed (where xzz\) and in that 

where 
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wJbere x =; z (x being poOtive), in which the feries ieemt 
pofSble. to be fummed in the manner fpecified. MTith re- 
fpe^ CO the latter cafe» it is pretty, well known, at tiiit 
ume, that the fttm is expreiTed by two-thirds of the fquare 
of the femi^-circumference of the circle whofe diameter is 
unity. And if from the half of this fom, half the fqnare 
of the h. log. of the number % be fubtraded, the remamder 
will be the Turn in the other cafe» where x = {• How this 
is derived, is left to be coniidered (agreeably to the defign 
of the propofer) by thofe who have a tafte for thefe ftibtile 
and abft^a^ed Ipeculations. 



I76I. 



^uejlions anpwered, 

I. Qy £ ST 1 M 462 afifwmd. 

SINCE, according to ilie guef!ion, A's ftock txcttdt^ 
B^& by 8 1 1, and his gain wa$ greater than B*s by iol. 
Say therefore as ao : 8x : : si© (/^'s whole gain) 850I. los. 
the iiock of y/; whence that of 2? is found = 769 1. zos. 

Thus the fokition is Aven by Amaryllis^ Mr. $. Burtt 
Mr. J, Collins, Mr. W. Henley, Mr. £. Z>. Hudfoa, Mr. W. 

Mr. R^ Miles, Mr, R\ Morris, Mr. G. Nokes,' Mall Orm'f 
Jbano, Mr, Sim,, FfidUu ^l^. 7. Sandlinr, Mr. JV. Snaiih, 
Mr. R.&ptnieryl\umaUWard, Mr. T.Tvitkih, andothei-s. 
— ^Agi*earnuitober>^ silgd>raical fblutioos to this quc(lif>n 
have likcwifc been recciTcd from Mr. W^Besr, Mr. 7, B'rom* 
hally Mr. E. H<ire, Mr. 71 Jones, Mifs j4. .Nicbolls (fhe 
propofer), Mr. J. Lyon; Mr. T. Sadie tiMu J. Schi^eld^ 
Mrs. Eleanor SuggetU Mr; T. IVilJm, and others^ 

tl. QrtsTiow 463 twjfivfifrfr "• ^ 

• • • - 

Let is3f = the number of flicep; then, by the quefKon» 
4* X fto4- 3X X 18 •+• 5* X 16 = 1070, or ^i^x = 1070: 
Therefore x = i» smd x^x =: 6o« the number of fheep re- 
quired. 

In 
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In this manner it is refohred by Mr. 71 Brotnhall^ Mfe 
S. Femxi'icky Mr. E. Harvy Mr. Jqf, Harrington^ Mr. D. 
HiAingSy Mr. E. Houlflon, Mf. (r. Langley, Mr. /?. iW^*/- 
/ori, Mr. Chr. Mejhan, Mifs Nicholh, Mr. 7*. /?^f , Mr. y^^x-. 
^(?«u;<?, Mrs. E. Suggetty Mr. T. Walker^ and fome others. 

Mr. Jonatk, Ajhtony Aviaryllhy Mr. /. Chapman, Mr. 

JV. Comport y Mr, A^^M. ^ory, Mr. T. Crufnpy Mr. /?. Deningj, 
Mr. 7. Hitchcock, Lejhia, Mr. £. Id7it;^, Mr. /f. P^iz/y, ^Jf^// 
OrrtztJf^a^Vy Mr. 7. 5^//^r, Mr. 72. Spencer, Mr. W^. W^/^/?/^ 
Mr. 71 ff7/^//i, and Mr. E.fVright, likewife obliged ns whh 
folutions to this problem. 



III. Question 464 anfwered hy Mr. Edw. Nott, 9/ 

Sumford. 

By writing ijr for z, the equations become x4- 3jr 4-t^ 
(=56)=<J, *x-4-5^j^ + vi; (= 010) =2 3, i/x — ajr^ (=6) 
zsLc: To the iecond 01 which a dd twi ce the third, and we 
fl) all h ave xx 4- arx -I- vr, or x-hv** = ^h- »<: — ^ is 

<f — 3j;"* (bythefirft); whence ioj|?> — 6<r> = ^ + ac — aa^ 
from which jr will be found= 9, x = S, « =: i8^ and r = ax ; 
■ And the ktters of the alphabet. correfponding, whereby the 
' young lady's na.me is formed, are, /, Hy S, TV. 

I WISH I cou'd fuck a £air charmer difcloie. 
Yd gladly another ec^uatioji propofe, 
Which the beft algebraift Aioulci never unrle^ - 
' Tho' he puzzled tor ever witii r, x^ and y^ 

In this fame manner the ibiution b aifo given by Mr» 71 
Alteny Mr, T. Atkinfon, Mr. 7L Baker, Mr.. 71 Barker, Kr. 

' E* Barrasx Mr.E.Batten^ Mr. 71 Bramhy, Mr. J. Buddies^ 
Mr. W. Bur toft, Mr. Chr. Cave^, Mr. J- C^iiinf, Mn 71 
Cockty Mr. I^.Embtetony VlKiS.Tenwfck, Mr. ir. Ttrriii, 
yit.N. Gerrai, Mr. R. Gtbhons, Mr. J. Hotnpjwt, Mr. >/ 
Harringt0n,yiu D» Hajiingr, Mr. 7* Hicks,. Mv^Maiachy 

' Hkehinst Mr. J^* Honey, Mr. £. BouMohs^ Mr. 5. Kemp^ 
Mr. J?. £mu/, Mr. R\Malhck, Mr* 6^r. Mejban^ Nafnihctuh, 
Mr. 7. Orchard, Mr. 71 7?^^, Mr, /^. TJowr, Mr. /^ Rufton^. 
Mr. 71 .Stfi^ri, Mc* r» /iftf/ibr, Mc. A. /ri7/re?;?, and Mifs. 



IV. QuB^s- 



Na.i8. 



Qjj E sTioNs Answers 0. 
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IV. Qu E s fioN 465 akfimiredhy Mr, Davje$» 0/Newe&t» 

Gloocefterlhire. 

Let be the center of the given circle, and let AxxA B 
be the two -given points ; draw the line 
AB and bifea it.in D; aJfodraw DO 
cttttrog the Cffcle in the point C. So 
flialJ AC and BCy when drawn, be the 
two lines required. 

Demonstration. Because DC is a 
miflimum, or the fliorteft line that can 
pofEbly be drawn from D to the cir- 
cumference of the cir^k> %D.C* JP^^. 
therefore be a minimuna. JBut, by a 
known theorem, AC* *¥• BC^ ^tAD » - 
+ zDC* ;. therefore HAD^- bfliog co«- . - , 
(!ant) AC^-f BC^ muft' be" anniniwuaiw i^E.D. 

In the T^rjr^ame maiiner the prohfetii was coilftraaed?)^ 
Mi-. jy^.Braftipttm, Mr; T. jlf^^, and, Mr. G. fVUcML 
'—^WeT^T:Afihr,T.'Barhr, J. EadtiUs, W. Chutftnifn, 
Wil'etm;' j: tfaiki^fm.'r/HetrrfS. £^ J^vU, Nefitk^kh^ 
Sieph, 0^0, P^l ma>ty ^' Sph&Ti and fotnc othera,.liaTe 
gPrcn neat'^algebrak fdkitlons t» it. ' 




.1 



V. (^isi^on466af^mdh *Vf • E. Battte; 
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l^f: /4. A aocl C be the centers of the three given circlet> 

and'tr thatof'the te^tcrfohe. 'Put'' ' . . 

a:=:AB = $o,b = B^=2^ic:szAC ' ' 

zzsS, x^OB.X'k'm'^'^'Si'^OA^ 
5f+» (x+ 24>^ ^icl Now (ii?f 
lemma, p. laS^bfMr.; SimpfoA^&Se- 

led Exercifes) x «h ;zt^* : x b +TTff»* 

xj r= yy -^-<gi; ^g; that is, k'-^a.xx 

^ %bm -k-^ %^a .X -f* b'fnm '^.a nn = 

^l;9ir^ -*■ /iwzr ririr^r-; I whence* x.=: ' 

cnn ff qncntlj the radios 0£ of the j:«:qiured clrfle ;= zox/^ 
;5: x6i"a38» &<:• . ^ 

In 
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Xi8 X«ADi £ s' Di ARl fis. {^Rollinfoni 1761* 

« 

, In the fame, or. in a maoncr very little different, the an- 
fwer i« alfo bfought out by Mcff. T, Alitn, W. Chaptmat^ 
L. Charlton^ IV. Davits y 7. Hampfin^ T. Harris y&. Kempy 
W. Kingjiofty E. Nott, P. Sharp, W. Spiar, and T. Walhr.* 

VI. Question 467 anpiuered. 

< . • 

The beft IblutioBs that have been receired to this qae(lk>a 
are derived m virtue of a theorem in 
the Diary for 1758, where it is de- 
mpnflrated/ that the quadruple of 
the area of any trapezium ABCD is 

^ — ^ — : N^rom whence (feeing^ 

(]3fte anQ^e JS^^^tW as t\» ^6ei of 

^he trapezium, are all mw^Ur by the 

queWon) the acca wiH be found: And in thfs manner is 

aftually determined by Mr. W. Davies, Mr. Z>. Hajiinksy 

Mr. r, Harris^ Mr* Mahth Hitcbimy Mr. W. Kingjion, 

. . Mr.^ W.. Spktr\ and. is found to be = 8 x tanfi[. it* 15' = 

. *'i^*99^f<lttare chains. -If the fecondbearmg w^re td 

, bje W*W. W.. inftead,of W.S. W. (as it was mifprm^^) the 
L.UlKk.made .by the two diagonals would the*n be 5 p<^nts 
(initead of one); andihe area of the trapeziam xx'97aS 
fquare chains. 

Yil. QvtsTioii 4^8 anfvstrfdhy Mr. T. Barker, 

the Profofer. 

CoMSTRucTioN.t With a radius i?£ equal tothe Icffcr 
of il^e two given fides, let a 
femi-circlej?F(7bedefcribed; „ 
and, having made 2?2^ perpen^ •" 
dicujar to the longer, fide AB, 
draw AFy cutting the-ctrde 
in C, from whence draw CBi 
Then fhall ABC be the tri- 
angle fought. 

DbmonstratioK' Make 

^/T perpendicular to AB\ and 

.—produce BC to. meet it in d\ 

'and with the radius .^^^ dr 




t^^i^^mmm^tmtmm 



<*mm 



• • - * 

* A OmftruBion of this prob. may be feen in Lawfon"^ Apollo* 
alas on Tangencies. 



No.sS- Qj7 £ s Tioji s An a w B&BD. 1x9 

OC \iot they are equals becauie BF aod BCkrc equal) let ^ 
the lemi-circie j^ClI be defcribed. Then the time of de* 
Iceiit aloDg the chord C^I will^ it is well known, be equal 
to the time of defcent along the diameter HA; which will ' 
be the ihorteft ppffible, becaufe <he fenai-drde jiCH only 
teciches the giv^^ne ECFG^ aod has therefore its diameter 
lefs than any other femi-circle that can bedefcribed on AH 
.produced, to cut the given femi-circle E CFG. j^ B. D. 

Calculation. In the right-angled triangle ABF^ are 
given AB = 25, and BF^ 16; whence the ang^e BAFss 
3»* «;' : Then in the triangle ACB are pvcn AB, BC, and 
the angle A', whence AC=^ iV4a5- 

But the required fide AC may be otherwife found, inde- 
pendent of trigonometry: Fur, i£ BD be made perpendi- 
cular to AFf then, by limilar. triangles, FD^'^rrri and 

ooBfequcotly AC {j^AF - %FD) = ^l^l^^ZZl- 

AB^ — BF^ 

VAB^-^BF"^ 



= ia*#25. 



In the very fame manner the problem is con(lru61ed, and 
determined^ by Mr. J. Brampton^ Mr. IV, Daviesy Mr. R. 
Gibbons^ Mr. J. Hicks y Mr. T. Harris, and Mr. G. WtichelL 
— ^Very neat algebraic folutions to it have alfo been re- 
ceived from Mr. T. Ailetty Mr. J. Buddies^ Mr. L. Charlton^ 
Mr. 7*. CookCy Mr. W, Emhleton^ Mifs Sally Fenvnck^ Mr. 
D. Haflings^ Mr. J, Honey , Mr. 5. Kemp^ Mr. £. Nott^ 
JAsrP. Sharpy Mr. PT, Spicer, and others. 

VIII. QvESTi ON 469 anpvjeredhy Mr, Lionel Charlton^ 

<,f Whitby. 

Having drawn GP to bi- 
le^, at right angles » the line 
AB joining the given points, 
from any point in it, as /?, 
let the circumference of a 
circle be defcribed through 
A aod Bi to cut the given 
circle EMND in any two 
points i> and E ; through 
which points draw DEF to 
meet AB produced in F: 
thcD draw FH at an equal 
diftance from the center C 

"With 
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with the chord MiVof the arch giren; and, perpendicular 
Sercto, draw C9, meeting GP'm J^: So fhall J^bc the 
center of the circle required. 

D«MO»8TRATio». From the center ^^hroust H and 
/. let the circumference of a circje be dejcnbed, cutting 
AF in h and a. Then <by Sue. 3^ 3O Fa X fb,=, FH X 
F/s FZ> X F£ = FAyH FB ; Bm (by Euc. 6. %.) Fa X. 
ri^ f a* ;^ hG^, 2^ FAX FBz:: FC* - BO* I xhevtr 
iwTFG* T- bC^:=i FG* - ^6'» ; and fo, ^^ being = BG. 
the points ^, B coincide, and the circumference of the circle 
dcfcribed from the center 9. through H and /, likewiTe 
pa^ through B and A. $. F. />. 

iX. Que ST ro It 47a anfivtnd by Mr. E. ItoUiafoo^ 

Let J, By C, D be the places of Ac four objeds; aad 
upon ^C'let a fegmeot of 
a circle BPChc defcnbed 
to contain the given angle 
of i5*» : Make Ba^dDc 
parallel to each other, ta- 
bng the former = BJj 
and the latter = D t; ; and 
then draw caO to meet 
Dj4f produced, in ; from 
whence draw. 6? J^to touch 
the circle in P, which is 
the point fought. ' , 

. Demon s THAT ION. Conceive the circumference of a clrcto 
to be defcribed through y^, Pi and D. By confirudlion and 
' fim. As, Ba {BA) : B -, : Dc {DC) :0D; whence, by 
. divifion, J : B :: OC : OD^ and confequently OAX 
D = B XOC:^OP* (Euc. 36. 3) ^yhence it is evident, 
thztO^Mo touches the circle APD in the point Pi But 
(bv EucTsa. 3.) the angle JPO-ADP, and BPO:=:BCPi 
and confequently JPB (BPO — JPO = BCP- ADP) = 
CPD. i,E.D. 

CALGutATioM. HaviDg, from the center M, let fall the 
«erpendicular MN, and drawn MB, MP, MO, Sec; it will 
be AsDc-Baiso): BD{i^d):i B a {150): BO - lUo*^ 
whence NO = lajo. Alfo as NB (90) : NO (1130) : : tang. 
NMB (15°) : i^n^^NMO = 74° 43' **, whence NOM = 
rro 16*, and BMO = 59° 43 4* Again, as fin. MBN 
7j^) : rad. ( : : -MN\ MB {MP) : : fin* NOM : fin. POM:=: 

15"^ 




We. 5^* Qj7 B STt dllB AlkS Vl&lQw M%% 

Xi*' 49V ; whence PMO = 74* lo*', PMS (zs.PMO^ 

BMQ)z=iJis''S4't^ndBCP{:=:iPAfB)=zU^sfi From 
which the rctt are readily found, viz. PJi =: 6^9'^$, PCzs 

«8-6t. j^PB (or CPB) = 13* ^fV* P^^^ ^J^'49, PD = 
7^2*66, and the perpendicular diliaocc of i^irom ^D (x; 
breadth of the river) s 433 '4i. 

Mr. ir. Davies, Mr. D. H4tjtifq^u Mn M^. Ktntflon. Mr. 
£. iV(9//» and Mr. 6^. WitcMl have conftrudtd this problem 
in the fame manner.—^. M, of Durham has alfb obJiged 
us with exceeding neat cotilhutHons of this, and of the 4th, 
7th, and 2tb probleirtis ; which, had they come to hand in 
due time, would hare obtained a place fuitable to their 
merit. 

X. Qo^^sTiOM 47 f nnpvoertd fy Mr. J. Hoiicy, ij/* 

Redruth, Cornwall. 

« 

Let «.scx5ooL ^ssSooL.rr: rioL and x the rcqatred 
Tate of intercft : Then will ax = principal and intcreft, and 
ax — c ^ amoimt aiter the firft paymebt is deduced* And 
in the fanto^ manner we have ax^^-^cx^ — .r*' — cx'^ — 
€x^ — -rx* — ^x-*— irxJ — tfjf* — ^x— -^rr^ (per quifU) 

orax*^ — ^x 2. = ^} therefore a^t^^-^w-c xx*«— - 

X I 

iy ^ 3 -4- <? is <% Solved, x = x'o4i4*, &C, and the rate of 
iatereft required 4I. as. 10 d. per cent. 

The fame anpwered hy Mr. W. Kingfton, ^Bath. 

Let » be the. rate : Then the amount of 1500I. capitaF, 
at the end of 10 years, will ht ijoo.y"*; and an annuity of 

xa6l. fbrborn the fame time, will amount to no x ^^-A 

X— f 

Therefore, we have 1500 x'^ = lao x + 800 (by 



X 

x«»— I 8 



the qucftion), or x*^° — 'oS x — -- — = — , ;put x = i + 1' ; 

^hcn »»<>(s2 I *f Vi'** ) being = x-hiov'+-45t;»-H x^ov^ + 
Motr*, &c. our equation, by proper fubfiituiicn, will be- 
come 6'4V 4- 35*4t^* H- 113*2^5, &c. ^4; whence, by re- 
verting the fcries, v is found = •0414a: And the rate of 
iatereu fought is 4]. 2s. 10 d. per cent. 

Mr. T, Barker, Mr, IV* Cha^vian^ Mr. R^ Denhsff, Mr. 
71 tiarris^ and ferae others, ient folutions to this. problem.. 

Diary Math. Vol. HI. M XI. Qu e «• 
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XI. QoESTion 472 ahfwerid hy Mr, G. Witchcll. 

It is dcmonftrable, evea by commofl geometry (fee Simp* 
fon*5Elem.p. 107, id edit.) that the given 
lencth. or boundary EBf (whatever 
the length the right line £ F is to have) 
«»ft form the arch of aarclc. In order 
therefore to the refolutioo 01 this, ana 
other problems of the like oAturc, « 
%N\\\ be very conveiuent to have reacy 
at band, a prop* ieries, or near ap- 
proximation for the area of a circular 
Segment i,EBF) exprcfled m terms of 
tbe arch BE {a\ and its fine DE (/), 
independent of the radius. Such an ap- 
proxi mation is the following one, viz. 

ft/^l'ir X /?— / £= EBFi From whence, by making / vari^ 
able (and e'=^5y9S given by the queft.) we have • 

-^ flux of the fegmcnt EBF, But the fluxion ot the other 
Sgment EAFy if the radius CA (== la) be denoted by r, 

ivill. it is well ktibwn, be = -^Ji=i=r. Therefore, wIkc 
the fam of both fegments is a maximum, we fhall have 
^aa's--tasf^ ^s^s _ ^. ^^^ confequenUy ^-^ X 

•J — i?* X rr — jj — /♦ xrt— / = 0: Whence / is found 
— 3*844; from which the area of the fegment EBF comes 
out = i5*09» and that of tl-vc fegment EAFrz 3'a6: And 
cJVifeqtiently the ^whole of both = i8'35 fquare chains.* 

XII. Question j^j^'an/wfred fy Lieut. Henry Watfon. 

Let a reprefeot the quantity given, and x the required 
number of parts into v/hich it is to be divided; and let the 
ilrft (or leaft) part be denoted by y. Then it is very eafy to 

demonnrate 



♦ Although approximating theorews ought not jj^neraljy to be 
ufcd when they arc to be put into fluxions, yet they viU fomd^ 
, times anfwcr pretty well, as is Jic <y/c lic«. 
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jemonftrate, tha< the ad part will be = sjr, the 3 d part =: 5 j» 
^c. Therefore we hare j 4- ajf + ,1 J + 4;^ + >«\f 

tor 5r X X y) =2 if : And confequently — =s=r. Now 

]» order to find fach an integer for. the value of x, we (hall 
makrjf'xiJA* x 3J * . . . . x SJ)* , or its equal, ** x 3 » x 4* 
,jf.:r*4-f 



' • • • • X X X "■■■^■^ea! 



=J . ^ , a maximum, let z — 2, and 



X be wrote fucceifiyely therein, ivflead of x, and let the two 
quairtities thus arifiog, be made equal to each other: So 



'-«- - a— x.z» 

5=a* x.3Jx44,._jg« X _ii« ; which, if 

the whole bedirided by »* x 5 » x 4* . »• . x 3 — jl '^', will 



9 — Ii|2 



will give \ - U ' ' =r 2» y 



%a 



2 — i.jzi '• : .0 V «. ;s-hx 



|r. s-f»'* 



And, if the" indiccsM'be npw divided, by- ^z, we fiiall have 

•^ ■ I ■ I fr>- •=: «* X — aiisi^l " ; whence, by reduc* 
Z-^i.zx -- zxz-t-il 

— -;; X-l-l 



tlOO, 



2 



->,-_, = 4tf ^» or a log, z 4? js + X log. x 4- - 

-- z— I ^o^- x~-^=2 alog, ^ir; fropa cither of which 

>quatioqs the Value of if ma^'be fouodt And the oext fn- 

lerijpr iijteger.thcrwiUO..wUl l>« the iwmbcr of parqi re- 
quired. " ' ■' - - . • -^ , • 

CojiatiARir.* Whaa vr is '.a large "number, z being alfo 
large, z 4- XX log. i4.i — ^.^i xlog-.x — i willthtyi 

be =: «, very near: And confequently % log. z +« = « log. 
a^ or, log. e -^ I ±a log* i<y;. br^ by putting ff =:(a*7x828» 
&c. the number whofe h, log. is i), we Jiare log.« -f- lott. c 

=s log. a<» J Therefore czzz%a, and z =: -2. 
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LiADJts' JblAHI ES. 



A very curious and esjilicit folution %q this problem hat 
been received from )dr« i^h^*. Holding\ which we omit 
(with regret) as being rather too long for our (canty limits 
Thie gentleman's farther cwreijl^ndeflce will be very ac^ 
ceptable.— '— Mr. WiteheW^ folution- does not eflentially 
differ from that given above. . The nropo^-r (Mr*WiUh9i^ 
has ghren a fluxiooary iblytipn : Which are aU the tru^-aiii- 
fwers that hare been received vb Uu9 problem. 

XIII. QuBSTioN 474 anfnuered ly Mr*. T. Alien, ^ 

Spalding. - r ^ 

It is.evtd«at «kas the parallax increafes the quickeft, when 
its fluxion bears tbf ^reateft.ratio- 

poflible ta the fluxion of the angle ^ .^ - - -- 

atth^polejP, 

Put «aod ^for the fine and CQ- . 
fine of P D ;he m'oon?8 polar" dif- 
tanccu c ajid 4 eaual to the fine 
^d cofine of PZ ('the «omtK. df - 
laCf) </ ;;= horizootal parallaXi' 
gtn d X = qoCpc of P % ibea wlU 

A/l-^b/'k-acx'^ = fine J^ D 
•{!» . IP0Cfn*8 zenith d iftatrce, atid^ ■ 

nvx^-^^TalrT^^ == her pa- . 




xallax in altiinde; whofe fiuidon 



-^nacxY 



T7X 



a€9t 



(C. 



vided by 



X 



(the fluidon of the angle f*} fives 



I .^oJ 



I - 



\/l — XX 

of Wliich beirig midc is. o (th^irtg^ the i4me timi; r == 5 i, 

-J XL 3f . -^ • r 4- / 5f ' 

and /sr^c) we have — ■ > H -r — h/ x — — "..ri. - 

s= o ; Froni whence tfie value of x j^'aod coofequently the 
moon^s altitude) may be' found. : ' . * 

Tiefami anfimredtx Mr. lVitqhfrll,-i^ Prp/^r. [ 
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This gentleman fubftitutes x for the coHne of the moon's 

xenith diftance \ and then (the notation-oPthc known ^qt^ai*- 

titles being here made to agree with that in the folution 

' above 



Ni^ jtS* Qj; B s T ro» s A^ s tir i R i p.. Z15 

above girenj by Mn jiiien) he finds (by a known theorem) 

the coCnc of ihe angle at the pole to be =: ; and, con- 

m 
I ■ ■ ' ^^— -i^^ I ■! t Ml* 

iequ^ot]y its fine i= ^^i , '^''^ i ^T?^*^?^ .; whence (by 
dividing the fluxion of the one by the other} the fluxion of 

the angle itfelf is found = -, ■ ■■■ ■■■■■■ ;' ■■■ =^ 1 which 

a^a, ft Y X 

(by the -quell.) being to ■ r , ■ , (the flux* of the parallax 



ff\/i -jcx) in the leafl ratio poiEble> 



rrhxxyj f-rr-f-zrxr-xx 
I -r X .V 

fsufl therefore be a' maximum ; whence, by taking, the 
fluxion, &c. we luLve x^ — rx^ — ax* + 3rx + /j — rr 
= ; from which x will be luiown. 

' Prize Qv i s t i on off/hcered fy the Propcftr^ 

Let the number, of the pieces flaked at each game by A 
and By be denoted by r and /; and let ibeir chances for 
winning e'ach game, be in tl^e ratio of ^ to ^; MoieoYcr* 
let A oenote the expeftaiion of ^, when (in the courfc ct' 
the play) he hasjiny m^ber (^) of pieces- in his pofieiBon; 
and let A**, or A be his cxpe6iatioD, after one more garnc^ 
when he will have citl«er ^4- /, ©r q — r pieces, accoidiog 
is he wins or lofcs. If he wins the game (whereof the pro- 
bability is 1) he wilJ have q-^r s pieces, and his ex« 

peftaiion will then be A'> which therefore, miirtipHed' by 

— ^-7; grres r X A' for his prcfent CTtpcdation on 

that qv.ent. But if he lofes the game (whcrcef the pi obabi- 
lity is — —7) he will only have q — r pieces, and his cx.- 
pe6h2fDn being then denoted by A, his^refent expe<5latior> 
in this event wiH ihercfore be=: — --r X A: And coafc>- 

^^^^y r4-£ X A' + ~*7-T X A will be := A his whole 
Jiprefent) c^cpe^flation;* Whence, puuldg A == - aad ifi xi 



Let now, z» CjDy E^ F, C, &c. 4eiiooe the refoedke ea(^*. 
pe^ations of>^, in the cafe propofed, when he has i,a, 3, 
4j 5) 6, 6cc. pieces in pofTcffioo : Then, r being in this cale 
= 2,jind / = x» it 19 mamifeil. frem the equation A' = ffif A 

--* »Lw:thic the value of eacii new term ^ the fejrie9 I9 Cm, 
D^Ey F^C, &c. will be eanafto the laft(or preceding) xtxm 
lAnliipUed by #», minus the laft but two drawt^-into 0. AikI' 
fo thefe values are deriTed» one from another^ as in the an- 
nexed fdieme. 



/ 



X 

C 

mC 



tn' 



C-^n 



m^ —n y C — fnn 



&c. 5cc. 

And« unirerfally, if r be taken to denote the number pf any 
term of this feries, reckoned irom the begin ning, the tena 

itfelf will be tnil y cxpreflcd by dT x ;«'''^* — r — 4 . fjt^ ^^^n 



z a 



"-^T"^ 



— 8 r— 9 r— 
1^3 



10 



.r.-ii 



^^'^^ '*«5,&a 



-w^-*;» + r-6.;«'--7«;,_::z:^,;j=:y^r--«o^, 



10 t — Ti r — la 



j» 



'" • —— — ' ^ 
^ I % 

''"* '^»*, &c. Which, whea 



I • ft 3 

r is taken = xi (the whole number of pieces of both jf 

and B) will become C xm^ — T77i^n -^ ionO?i* — «' — • 
m"* n -+• sin^n^ — 3/«7j^ = 11; bccdnfe, if ^ fhouldhave 
all the XX pieces in pofTeiBon, the piay will then be atao 
end, and he will tlien have \ that fum, certain. Now, if ib 
this equation there be wrote f and y iflftead of their equals 

;v and », the value of C will be foUnd = ^i^f -. 

But the required cxpeflation of Ay when ht h as 7 pieoc9 

in poflilBon, is found above to b^ m\ — ^ vi^n x Crr-w^u 

^^^^112s£zJj^^UmB=^^SZ6^,6cc. therefore 

kis required loi's, or difadvantage, will be = 7"^Vi3^4 ^ 
*'4636,&c. = ftl. IIS. 3{d. ' J^/s. /* • ., 

Afcer the fame jrianner the lofs of J and the gain of S 
«i:iy be determined in any othc;; c«(e : liat it muft J[>e ;oW 

fervcd. 



fer?e4. ihat, when M» ^ well as yf, ftakcs more ihaiiAoe 
pi^ce at a time, t^e values of he feveral terms in tiic pro- 
poled feries of expe^ations xvill then ^e exprcfTcd by meant 
of as aaany of the kadiqg^^nns, >^ there are units in Xs) the 
ftake of B. And if ihe / Taft term* of the fcrie&.fo expreUed^ 
be made refpeftively equal to the numbers which they an<- 
IWer XQ (or ftand ^gainit), then 'a$ many (iimple} equations 
will from thence be 'obtaitied, as there are nnknowfi /qnaii^ 
^ties ^j Df £y &c. to b^ determined. 

To exemplify the procefs here pointed out, would, T ap • 
prehend, take up too much room : For which reafon I aiQ 
alfo obliged to omit the invention of a general approxima- 
tion for the ref<»lutiQQ of aJI.pr.ob]em$ of this kind;, which 
comes exceeding i)ear the truth in thofe cafes where it i$ 
mo^ wanted* that is, where the number of ftakes is great- 



The EcUpfis eakulatid for I76i, 

There ^ill, in the conrie x)f this year, bp fk}i eclipfet« 
four of the Ain, aiid two of the ipooo ; whereof one of the 
latter only will l^e viiible to the inhabitants of (kcaf Qritaiir 

The firft 4g aVery fmall-ecltpfe of ihelTun, May 4th, bet- 
tw^ep ^ve and jfix ii^ (be. aftf rppon, T^Qble only in £r^ 
fouth latitudes. 

The fecond is a vifible and total eclipTe of the mooa^ 
M«iy iSth, of which fbme calculations, from di^erent ta- 
hlea> andi>y difierleatxorreif oadenis, are here fubjoined. , 



Calculated l>y 



For 



h.m. 



Mayer's T.ble^, J ^*^"^^'* 
Mr. J. Metcalfe, irom^ London 

Brciit'& Tables, -^>;\Vcnttvorth 
Mr.X Harrifij from 7 ^.Qfid^n 

Breiit,by3equ.only 3 Bwgbrook " 
Mr.fl\ Allen, Spaldipfig 

Mr:.W.Tcrrnip from") L^nd(in 

JLcadbct. T4|blc« j Rfcdrijth 
l^lr/^W. Chapman, "^ 
i fron Donthorii's ( l^iccfler 

Tatg«s ^* > f. 

ilr. "W. R«cveft, ffooi") Buriop bn* 



\ 8 Ai^9.»9 
8 14^^ 3* 



Beg. 
T.D 
h.m 



8 



i!l 



XQ\!> Xf 



Mid. I End 

h* mj* ^^1 
]ti..in; 



xo 



End! 
Etiip; 

TO'aoif 8.X& ^5 
xa i6x| 44% XI 
10 a^i^ >i<s<ii |iB 



8 319 38 

« . 1 A'd- .34i o»^xtX2jtafP 




8 .I7t9 'Mjtd i^if :5<|<i 9 



TItc 



ttf 
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Tlie third is a very fmaU'foIar eclipfe, June 3d, between" 
I and 2 in the morning; vifible dbly within the artic circle. 

The fourth is another of the fame fort, O^ »7th, between 

xo and n at night. , • ■ 

. -The £fth is a total ecHpfe of the moon, Nor^ X2th» about; 
-noon, and confequently iiirifible to us. . . 

The (ixth and laft is of the fun, Nov. a<th, about 4 in thft* 
afternoon; but invifible here, becaufe of the moon's ^reat 
ifouth latitude. 

Befides thcfe cclipfes of the fwo great lammaries, therfe 
\vill happen on June 6th, the iofig^ralked-of, and much-- 
eXpefted tranht oi the planet Vencf's over the fun's diflct 
Some calculations of which are as follow. 

:o©**CcnL 



Calculated by 



Mr.' G. Wit'chcII 
M. La Caillc 
Mr. T. WalkCr, 
from Hal. Tab 
"Mr. T. Allen 
Mr. T. Harris' 



.}, 



Begin. 
Iranf 


Tot. 

(m. 


Miildle 
Tranf. 


1 Beg.] 
Im. 


^nd 
rra. 


h. m. 


lum. 


h. m. 


h.m 

* 


ii.m 


X z6 


i 45 


5 47 


B 41' 


9 7 


i'3l7 


% 


5 4 


7 SO 


9 ji 


a 2x 




S *7 


•' 


^41 


X 24 




'5 35 


' ■ .1 


^ 4<S 


■X 4 


» ar 


"S as 


8 tc 


a 4} 



r J7 
8 57 



9 Zif 



Mr. JVUchell <whofer (kill and great exaftnefs in calcula- 
tions of this fort we cannot enou^ commend) takes notice, 
that in his computations (inferted in the preceding page] no 
regard is had to parallaxes. He has however, obligea ns 
with another calculation (and a type) for the city of London, 
on fuppofition that the fun's horizonfal parallax is 10 fe- 
conds ; whrch is as follows, 



J 



{ Eq. time 

i,h. ' " l» 

4 o o 
$00 

5 4« 58 
€ vO o 
7 O o 
ft o -o 

*j8v4* 31 
9"'-o of 

4 13 



App. DiftVCcnt. 



M^iv< 



IX 15 

9 5&l€aftdtft.ccttt. 

9 59 
11 % 

13 I* ' . 

1 5 1 1 begin, of emcnion 

16 14 end 

i;||}aia«.of{J| 



'-J ypc *or JLt/ndon 




from fttn-rUuig to ib^tni. 



Thcfe 



Thde numbers are the refult of a calcnlatioo^ in v/hlch 
the fuo'ji pl^ioe «FS^'coiQputMl by May? r '« taU«s fts agree- 
ing beft with obfenration) and that pr i from Ha)fey's» ex* 
cept ia the {^lace of her iieda : For, by comparing liorrpx't 
f^ferratioii. Nor. ft4^, 1^39, wm one taken at Pofit bf 
M. La CaHie, I>ac. osft* X746> it^ippeascdiiiiit tM moiLpii 
' of her nodes from the equinox, in .xoa iutian yfifii^* wap 
5ft' 47^ • whereas in Halley's tables it is only 51' 40'. Upon 
this autWtty I lijure ^Mefeuffd <o fdA V V*^ ^^.Pt^^ °^ 
the node; which is all the correction that the theory of 8 
in thefe tables fisems to waat^i ■■ I t miiy pf| jierhaps be 
improper tp add herea&cv« tbcopem, WD^Feby t^e fan's 
parallax may ^ fomad ^y aa •b&r.Ttttion ef tbia tranfit, 
made in one placQ opiy \ kavaag it to ibe ffratkllH9«who are 
conTerfant in obfer.vations to determiftC ww far It is prac- 
ticable. Obfcrire tfar appaxttot jliotian pf S ^ Ql ^M^ring the 
time of the tratU^t, ^nd let a dc^ai^ibe dil[ereoce,oetweea 
that and ^the true 'motion for th^ f;^)^ .tijn^ f^uftd By 
theory ; let alfo the apparent diflance of i from die zenitb» 
and thcL m{^ m»4i^ by im p^th vitb the yerti^ circle 
paiEng through her center, be determined both at the be- 
gUMMn^ and end tsfi^ «b&irv«tio0y and p»t ^ ^ fi^e ef the 
tft %^,nith diilaoee; x =r ixne of the, a4» -^^ eoGne of tbc vft. 
verticai' angle, e » oofins of tfaeod, xud let (be g<f «n raiip 
4^tiK •dtibaccsiQ^iahe ^artii «nd ¥caaisirom the iwn be^a 



GiiVitchll. 

New ^lu^m* 

1. QJru+toir 4^-5, ifyM9fi Ami tKcJidfoj 



. » 
t « 



del jofhn, lu^ho hadnt-citfitliVy^ • <' 
- Tlio* QQW redugM, * fum rcceiv'4: 

Tliis Iqck^ bit's no fppner founds . * . 

TbaH cUnjVous'duns come fwarmtng, fcHitid f 
To tV kndlard, — ^balcer, — many mcfre/ ' • 
John .paj4 jn aU p^uQds ninety-four. .^ ... 
Half what Tem'ain*d— ^a 'friend he lent-^ • ' * 
^Oft Jpafl' and. felf^ prje-^th he fpojt ; .. ., ^ . 
An4 when pf aU/befe funis bereft*, , ..! 
pj}c*-iccpih,o'th* turn receir'd bad left.' 
"-^ow fliew your ikiU, ye Je^rned &ir„ 
A94 in ¥^ur ^^t that f»m declare. 



n..QjfESr 
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II. Question 476 5f Mr. J. Hampfon. 



To find ^t number, whidi being any how divided into 
iwo anequftl parts, the greater part added to the fquare oF 
the lefler, fl\a}l be equad to.ti^ lefTer.^rt added 10 the 
fquarc of the greater. . ? , . 

IILQuOtion ^'^y, fy Mf. Tho. Barker, 

Near me two lorely maids refidey 
Bleft with each grace-^their fex's pride 5 

' But ihouM liich charms fail to engage. 

Without the gold, in thfi wife age, . 
The two equations phic*d beiow? ^ 

• ' Wip» when rcfohr*d, their fortuoes ihew. 

■'^^ »i«.| JJZ iyiijo^^ } to J>e fo^ved by a quadratic. ,' 

IV. Question 478^, fy Mr. W. Chapman* > 

' Having, at a certain (unknown) diflance, taken the angle 
>f elevation of a^eple, I advanced 60 yards neater («ip0fi 
'lerel ground) arid then obferred the^ deratibn t(^$.be.^he 
^ectop^ettieut of this inrjii'er to a right 'anglQ: Adr^fiiif''^ 
yarcfs (till nearer, the elevation, now appeared to be ju(t the 

•dottble^pf ^£nftA- Hence the iR:e^>les h^'ght xsjcigqutred* :^ 

.--..» ,^ • 

'V; Question 479^, iy Mr. S. Kenop. 

Ifaring given the ,lhr vertical. ^pg^e of a triangle (104*) 
and alfo the length (24) of a line dividing it in the given ratio 
of 5 to 4^ and terminating in the oppofite Hde; to determine 
the tri^til^ ib: that the avta xhereot IbsJi be .a^ nunimum* 

VI^QuisiTioN 480^ bf ^c W. Spic^r. 

The perimeter of a triangle being given (lao feet), and the 
irertical Attgle (/o*); to determine all the (ides thereof, fa' 
that the triangle itlelf (hall be the greatefl poiEble. 

VII. Question 48f,,fy Vl M. ^Dt^rham. 

Two right Knes,^^nd alfq H third of any drdei*, being 
given in pofition, to draw another right line intercepted be- 
tween the line 0f the indeterminate order and one of the 
given right lines, alfo cutting the other, fo as to make given 
an^!^ a^^he intcrfe(2:i6n, and hare its fegmeots made there- 
l>y m a given ratio. ' VUI. Qu rs- 



1> 



VIII. QvBSTioM 4829 fy Mr, Rich. Maliock. 

The area of a triangle being given == 126 ; the fum of its 
three ikies = $4* su)<i the fvmi of their fquares :? 1010; to 
determine tjl>e triangle. 

XX. QvESTioN 483, fy Mr. J. Brampton. 

There i» a pood in the form of a right-angled triangle, 

which is intended by the owner for a decoy. Going to iur- 

vtv iti I found it fo innrounded by bu/heSy to a coniiderable 

difiance* that the following meafures were all that I could 

taket Ob the bafe produced » I meafured from the acute 

angle,' 4. chains : Here I could fee a tail poplar, which grew 

on the bank of the hypothcnufe ; I took its beaiing from the 

chain*Une 20* : When I got to the tree I could not fee my 

former flation* bat found that the perpendicular of the 

triangle fabcended a right angle there : Then I meafured 

from the tree to the angle oppofitc the bale, 5 chains. *Ti« 

required from thefe meafures to plot the triangle* 

X. Qu E « T 1 1 o K 48 4 1 fy Mr, Rich. Gibbons. 

A (hell being thrown Dom a monar, at an cleTttion cf 
30^9 the report of its Mi was beard at the mot tar, ju(t 10 
£ conds after <he exftioiion : Hence to find the length of the 
range. 

• ■ 

XI. Question 483^* fy Mr. Htigh Brown. 

r 

jfjahd S. borrow 400]. each» for a certain dated trzne: At 
the expiration of which, ^, who agreed to allow compound 
interelt, had4^^1. tu i;o pay ; but the d^bt of B (who was 
to pay Ample iocereft only) afpouoted but to ^ol. The 
time and rate of iptere(t are required. 

XU. Question 48d> ^ JIfr. T. HaTri& 

In fixty-fix, • the time declare* 
Wheto day and twilight equal are. 

^ Dtgrits 9f nmljatitmiei 



XIIL QuxJT; 487, fy' Mifs AanVRtlitlU^ e/'Hadhamv 

I Two places, A and Bf are known to lie botli under the 

fame meridian : And it is obierved, that on Jan. so, the fua 
rifes ,5;^«iiMites Iboncr at ^ than at ^; 4md that ocr May 50^ 

' ' ■ * "TO 



I 



ift L A b t « r 6 f 1 IK K h iRollinfonl i jrfi* 

he riftf 40^iftmtitei eaflter-at J thiui ftC/^: From which 
data, I demand the latitude of both places. 

XIV. QuisTiOK 488r b;Mr. G. WitcheM, 

To determine the equation of the curve, whofe iubtangent 
is c?€ry where, ^qQJl! kV tb€ fuftf of <ib^ abfcfUa ami ordi- 
liate corref|5oncling ; and to find'tHe area thensof, when the 
two qua^itities taft memtidiled art ecltial^ ftod gireii. 

The Prize QuE«rio!«, fy Mf, E.'Rotlinfhn. 

Td detefmifle t1l« ofbit that a planet w^'H defcribe, wheti^ 
beiides its bropet* gravitation to the fun, it k urged in th« 
dhret^ion ot the j-a<£us veiftof by a^rfurbating force, which 
b every where iH pfopoftiofl tb thfe fun's attra^ion, as th« 
(iofine of the angle deicribed about his c^ffter, from rhe com- 
nrencement ^ the MOtion> td liny givi»i mdtipie of the 
radius* ' 
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^uifiions an/kvered. 

r (Jvrs'TioJr 475 afifiv^redhy Mf* Tho. Ssidlcr; 

TH* ftfhl f cceif 'dby Joto afid Ml»^ 
6ne hMndfed" fbrty potfwds aiiiid^De^ 
Andhowdifpos*d<>rtyov»WillliM/* ^ . . 

From the folution here fubjoin*d. 
If 9C b« ftippoied £= th6 wbode foriV }dhH teod^d, thea 

^1,^1 i — i2 4- ■ ■ > ■ ' •'•^ "^ •♦•^4 or^^"^' — -^ = X, per the 
a 5 xo- 10 

conditions of the qucftionj ivliencc ^ = x4il« the fum re- 
quired. ^ * , ^ 

. Mr. GiSr^e S^fh^fm, lat« of Mr, B, D^nn\ fchool* and 

^feveral others, obferve, that. this qUeftion is amWguous, it 

"being d*«btfVll\^becherf of the whbW^Tecdved) <it dhly 

f I)? what wmathtd itfter the' 94 ^« w^S'paid^ -M^'tlw part 
tfeekof fi>etlt <m Joan *id hhnfelf, tnd-aecofiRiiigVf lAd the 

whole 



I 



vhoie fiun received to be either 141 or 235 pounds? and 
agreeably to one or other of thefe two racamngs it has been 
anfwerea by Meflrs. 7. AJh*w, Tho. Atkinjon^ T.fiahr^ 
Tifo. Barker, Richard Baffhl, E. Batten, J^hn and fVm, 
Beii, Wm, Beery Birchovere^fis^ T. Bromhallt Jc*n Bud' 
die^ R- Butler^ IVm, Chapman^ John CoUinj^ Jantts Croom^ 
Richard Dening, John Endon, IVm. Embleton, Humphrey 
Frjf Richard Gibbons, John Goodhead, Char* Green^ John 
Hampfony IVm, Hardu Thomas Harris, IVnt, Harvey, Da* 
Hafiings, Gee* Hicks, John Hitchcock, Richard nolden^ 
Samuel Kemp, Ed*\3iari Kimpton, fVm. Kington, James 
Launders, John Lyon, Rich, maliock, Robert Marjh, Cha* 
Mefban, R. Miles, James Milner, John Ne*wland, Geo, 
Neies, Nofai^ctuhy James P-a^y, Sim. Pediey. IVm, Pemn, 
John Potter, Geo. Keed, Tho. Robinfm, I ho. Sandling^ 
Asch, Spencer* Wm* Spicer. fVm» Stoker y Eleanor Suggett^ 
John Swan, Wm. Toms, Tho. Walker, IV. Wells, and Otkers. 

n. Question 47^ anfwered fy Birchoverenfis. 

Let a and h rcprefent any two given nnequal number?, 
and liippofe ax denotes the greater, and bx the leflcr part 
of the nuittber requif^d; tnea wili bt had^^r^x 4-,^x sz 

hhxx + ax, by the queftion ; whence m =s ^ i . s; -~«^ 

and coaiequeatly ^. and ""x^ will be the two uaeqaal 

part£, whofe ium will always be =: j, the number xe«r 
qoired. 

Mr Tho. Barker puts x + jr for the greater, and x — jf for 
the lefler part o f the required numb er, and thence forms the 
equation Jf +jfJ* -f- j:-*-'J'=: x — ^l* 4-* +/, according to 
the nature of the qucftion ; whence he finds x = -I, and coiT- 
feqxtcnrly the fum of the two parts x -^y and x — jf equal 
to I, the number required ; the fame as before. 

True iblntidns to diis qneftion have likewife been re- 
ceived from Mr. no, Atkinfin, Mr. T Baker, Mr. Rich* 
Baffhll, Mr, E. Batten, Mr. 71 BromhalU Mr. J^bn Btui- 
d4t, Mr, R. Butler, Mr. Tbo. Bcfworth, Mr. V/tn. Chap* 
man, Mr. John Collins, Mr* Jam^s Qroom, MuRich. Den* 
inf, Mr. 7Vm. Embleton, Mr. Humphrey Fry, Mr. Richard 
Gihbonsy Mr. Jolm Goodberid, Mr-. Cha. Green, Mr. John 
Hampfon, Mr. IV m Hardy, Mr. Tha. Harris, Mr. Da* 
J^iary Math. Vol. 111. N " Heji^ 
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JHafiingj, Mr. Geo. Hisks, Mr. Rich. Holden, JAx Sam. 
Kempfur. Ediv. Klnipton, Mr. Wm. K'tn?Jion, Mr. James 
-Launders . Mr. Cha. Mejban, Mr. Rich, Miles, Nofmhctuh^ 
Mr. St.fh. Ogle, Mr. Wm. Penn, Mr. >>^;^ ^^{'f^^?''* cf' 
/e<?^;V^/;, Mr. 6>^. 5^/z»(?«, Mr./f;w S/>/rirr, Mr. /^^^^ 
it^r, Mrs. ^/«'^//<?r Suggett, Mr. /Fw, T^w/, Mr. 7^<>. Af^^/' 
ker, Mr. /^. /T^///, and feveral others. 

JII. Question 477 anfiveredhy Mr. Hugh Brown, 

of Woolwich. 

Put 300= a ; and then xy—iisx-^ %ooy =-^ ax -¥ ay, 
^i yy — XX = 90000 - aa. Whence, fubftituting 

— ^4L=^for;f, we fhall have I44>.'^ — »88 <2x' H" 

a63.tfAXX.— a88rir5 x + 144^2* = 0, or ** — a^x* -t- 
*^^^xx — a^ ' X + tf ♦ = o; and, dividing every term by 

*44 

aaxx, Snd putting z - *^ + -^ (according to diretflions 
given on p. X5i6 of Simpfon's Algebra, ad editioi*) we (hall 
j,ayc^-a-;s+f^=o,or^ -4^ = Jg; whence 

%x ia ^ X ,ax 300 J 
s: will be found = 4i= ~+ — == JSi "*" ~7~' *"^ 

confequcntly x» — ^^^X zoox = — 90000 ; from the refo- 
lution of which qnadratic equation x comes out = 400 ; and 
from theace^ will be found = 500. 

The fame anf<wered hy P. M. •/"Durham. 



By tranfpofition xX}' — 115 = zooy, and x» Xj-^iajl* 
= 300 J'* ; but X* =>'* — 300* ; therefore, by fubftitutibn, 

J* — 300* X jp — i^jl * =; 3 00 J' * ; wwhich, expanded , gives 
j,4. — , a^o;'5 — a. 3 00^ )>* -f- 125^ j^^ + a. 1I5. 300* j>-^ 
1*5*. 300* = o =;'*— ia5j' — 3oo»l» — 3 00* ~ ^^5*» 
300* ; whcncej'* ■ — i%sy — 3oo* = 300 x \/3oo* 4- laj* 
:=: 300 ^ 325,* and-^* — 1257 = 300X 625 ; which quadratic 
equation folved, gives y = 500, aqd confequentjy x =: 400. 



■ / 
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TT^e fame anfwered by Mr, Wra. Embleton. 

* 

Put 300 =5 ii, and 125 z: 3 ; then vrill.xj' r= -^x + <rjr, and 

jrj — XX =/7^; whence^ = -; =: Vjf^ + '^^j and hhxie 

= X — ^'* xxx-4-tf<?=:x* — a/7x' H-a<T/7XX — 2^'x -^aefz 
Whence, adding aaxx to each fide, of this eq uation, a nd 

extrading the fquare root,' there will refult x^aa + bb ^ 
XX — ax -\- aa; from which quadratic equation x and y will 
readily be fotmd equal to 400 and 500 rcfpeftively.— — Mr. 
Jo/>n Goodhead anfwered it exaOl y in. the fame manner. as 

this. ^We have I ike wife received three other very diiTerent 

folutions to it, by-quadratic eouations only, from Mr. Tho, 
Atkinfon^ ]^r. Cha, Greeny and Mr. Geo. SctlvroJiy which wc 
are forry our narrow liniiis will not permit us to infert. 

We have alfb received true and concife anfwers to thfs 
queftion from Mr, T, Baker , Mr. Tho, Barker the propofer), 

. Birckoverenjisy Mr. John Buddie ^ Mr. Robert Butler^ Mr. 
Wm, Chapman^ Mr. John Eadorty Mr. Rich, Gibbons^ Mr. 
Tho), Harris y Mr. Geo, Hicks ^ Mr. Ed<ward Kimpton^ Mr. 
James Launders iVix. John'Lyafiy Mr. Richard Maltock^ 
Mr. Chr. Mejban, Nofnihetuhy Mr. John Potter^ Mr. J. 

: Randies; lAx^'G^o, Reedy Mr. Tho. R^hinfony Mr. /T. Sficer^ 
Vixt. Eleanor &ug^gett/Mx* Wm, Terns y Mr. Tho. Walker^ 

' and others. ■ i 

IV. Question 47*8 anfwered hy P. M. ^Durham. 

Tmagifie the thing done, and BA to be the fteeple whoie 
height is fought, and C, 1>, Ey the 
three given ftations; and fuppofe 
the points tf, A^ Df A\ and EyA^ 
10 he joined. : 

Then, (ince the AAEB is double 
the Z. ACB (by.hypoth.) and equal 
to the Zs ACByCAE (32 Euc.r.), 
they muft therefore be equal to each . . . 

other, and confequently the fides ' ^ 1>'JE JS 
AEy CEy fubtending them equal., ^ 
Moreover, fince the right-angled triangles ABCy ABt), 
have the- acute Zs BACy ADB, equal, (by hypth.) they 
will be fimilar, and fo CB :AB : : AB : BV: whence 
CB X BDiz=i AB*=iAE* ^EB^ = CE^ r- EB^ =) CB 
XCE^CBXBE; whence BD =zCE^B £, take a^^-ny 

N % DS. 




DEi which is common, aid there will remain BE^CD 
— jff^, oc the double o^ BEzzCDi whence » derived 
the folio wing' 

C«w«fRt7CTion. BSfea CD in F, and FE in G^ tnd 
produce CE till 6'^ = 6' 6'; and about the center J?, with 
the radius EC\ let the arc of a circle be defcribed, and at 
thr point B tit£k a perpendicular ctuting the iaid arc in ^» 

and BA will reprefcnt ihc height of the Iteeple required. 

From this conllruAioo Bj'I is readily found =5 74*162, &c. 
yards. 

Much after the iame maimer this quelUoQ was conflrtidcd 
by Mr. IVm. Emklsion. 

7he fame coftftruiled Qthcrnvife, hy Mr. Da. Haftixigs. 

The three given (lations being fuppofed to be at C, />, and 
E, as before, produce C^ till Eh becomes equal thereto, 
aod bife^a; DA with the jwerpcndicular B I, and from the 
c<mter E, with the radius EC {EH), let the arc mn be de- 
fcribed catting ^/ in //^ and BJ will be the height of the 
iiteeplc required. ^ 

Dbmonstraticw. L^t the jwints C,^; D^J\ E%J\ 
und H, A^ be joioed. Then, CE being ^EA':^EH^\yi 
cofi(b-u6(ion, a femi- circle, defcribed above the diameter 
Ch^ wiii pai& through the .point A,, .and conieifitfntly CAH 
being a right angle, the Z /^Z)^ will be the Aoppkiaepc 
of the Zo ta a right angle ; and the Z -^-ff i? being b: the 
Z/7 4- the Z d^y/^g"/ will be = twice the angle (7, the tri- 
angle CEA being ifofceles. 

Mr. iid^r/ if«//^r condrufted it according to thit laft 
method, nearly. 

Thefrnme anpmtred (algebraically) hy Mr. R. Mallock, 
Writing-inaftcr in Lyme«Regis, Dorfet. 

Let CE (EA) = <t, EB'=zzj isid, x and y =: the fine and 
cofineof the jLACB (rad. i.); then will %xy ^ndyy — xx 
be thelfine and coline of the Z.AEB\ whence, by trigonp- 



-^ <- KJ .* _1_ ^ 



metry, will be readily found BA =:-x2 4-^ = -xs + - 

^ — ^ ; and confequently zz=.^-^-^io. and from thence 

yy — XX ' 8 

^-^(the fteeple's height) is dircfUy found = 74*x6x98 yards. 

Mcif. 
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Meff. /F. Chapman^ Birchcvdrenfis, Tho, Harris^ Wm. 
Kingjlon^ Paul Sharp, and JV. Spicer, fubfHtuie cxa^ly 
the fame as above, and, by an cafy and very Ihort procefs, 
find a XX z= f = 0*625 = the verfed line of 67^ 58' 31" (double 
tV>e AACB)\ from whence they determine the fiecpleV 
height the fame as above. 

This quedion was likewife anfwered by Mr. Tho, Atkinfcitt 
Mr. Tho. Barker^ Mr. E* Batten, Mr. Sam. Beekcn, Mr. 
Tho, Bcpivorth, Mr. John Buddie, Mr. John Radon, Mr. 
Rich, Gibbonf, Mr. ^o;f« Goodkead, Mr. 6*^7. Crteti, Mr.* 
J^^« Hampfon, Mr. /fw. Uardy^ Mr. TJ/V/f. Hcldcn, Mr.. 
iVw. Kemp, Mr. £^«tt». Ktmpton, Mr. 7^. Launders, Mr. 
/2. y»//7irj-, Mr. 7^. ;^//7;ffr, Mr. J. Randies, Mr. 6V(?, /e*'^'^, 
Mr. Ti6^. Robin/on, Mr. /O^. Stoker, Mrs. Eleanor Su^gett^ 
Mr. y<?j6^? Swan, Mr. /f7//. Ti?/;/, and feveral otbew. 

V. Quest. 479 ctnfviered by Mr» Rich. Gibbon«. 

Construction. Conftitute the angle yi/i/Cs= the given 
vertical angle (i04°)i and divide it in the 
given ratio of 5 to 4 by the liae B E == 
double die given dividing line (24), and 
draw E ^^, EC, parallel to BC and B/J 
refpe6lively, and meeting- them in the 
points y:/ and C, and then JBC will be the 
triangle required. 

Demonstration. ^BCE being a pa- 
rallelogram, by conllru(5tion, the diagonals 
BE, Ac, will bife(fl each other (by thcor. 
12. ad of Simpfon's Geom. ad edition), and conf^qucntly 
BD will be the given dividing line ; and, D/1 being =::i)r/, 
the triangle ABC will be a minimum (by theor, 8. p. 199 
^d aoo of Simpfon*s Elem. of Geom, afortfaid ). j^. /s. D. 

The fame conjirufled othrixjife by Mr. Wm. Embleton. 

The angle ^/^{7 being made = the given vertical angle, 

and ^D the given line dividing it in the given rntio of 5 to 4, 

as before, draw Z)w parallel to i?/^ meeting BC\i\ n), and 

take BA-=.xwizz Df» ; then, through the points y/ and/}, lc;t 

. the line uiC\>^ drawn meeting BL in C, and ABC will tc 

the triangle required. For Dm beinc^ — \ }i [^ (by con- 

flruaion) CD will be= iC.^, by. thcfmi. triangles 6'/);;/ 
and CAB, and.confequently the tiiangle AUC^ minimum 
(by theor. 8. p. 199 aad 200 of Simpfon's £km. of Geoini) 
ad edit.) ; . 

^ % Aecordiug 




According to this laft method, nearly, it Was alfo con' 
ftru^ed by Mr. Da, Ha/lings. 

We have likewife received neat and elegant geometrical 
ConHrudions to this quertion from P. M, of Durham, Mr. 
R^b, Sutler^ Mr. Cba* Green, and feveral others.* 

jfn algebraic Solution to the fame by Mr» T. Bromhall, ai 
Mr, Allen V School , at Spalding, in Lincolnlhlre. 

This young gentleman puts Dm:=ia, Dn (parallel to BC) 
= bt Cm = AT, and s = dne of vertical angle ABC\ then 

ha — TE 

he readily finds AB zza-i- — , and a^ + *M Xi/// = 

area of the required triangle, which is to be a minimum : In 

fluxions, x*x — b^x=:oj whence x = ^, or /?« =:/^f?, and 
confequently y^D == Z)6, the fame as demonftrated above. 

Much after thie fame manner it was anfwered by Mr. 

John Eadon, Writing-mailer, at the free fchool in iSi&c^<?/^, 
York/hire, 

Algebraic folutions to this qneftion have likewife been 
received from Mr. Tho, Barker^ Mr. £. Batten^ Birchovc' 
renfis, Mr. Tho, Bofwortky Mr. John Buddie, Mr, Wm. Chap- 
many Mr. John uoodhead, Mr. John Hampfon, Mr. IVnr. 
Hardy y Mr. Tho, Harris^ Mr. Rich, Holden^ Mr. Sam, Kemp, 
Mr. iVm. Kingjion, Mr. James Launders, Mr. Rich, Mai' 
lock, Mr. Geo, Reedy Mr. Tho, Robin/on ^ Mr. Paul Sharp, 
Mr. iV, Spicer, Mr. IVtn, Stoker] Mr. IVm, Toms, Mr. Tho, 
Walker, and others. 

VI, Question 480 ccnJJruUed hy Mr, Da. Haftings. 

It evidently appear*?,' from theor. 6. p. 19S of Simpfon*^ 
lUrr, of Geom. 2d edition, that the tri- 
angle requiredwUbeifofccles; therc- 
foie upon A By e<!|«al to the Qlven peri- 
meter, or fum ot the three bdcs, con- 
ftitute an ifofceles trianftlc with the 
given vertical angle ACB (=: 70**), 
and bife^ the angles CJB, CliAy with 
the right lines Auy BDy meeting each 
Dcher in D, and let the points J, D 

' I and 

♦ The aboV€ eani^oi be eAeemed gcemttrkal coni!ru<£^Ion?, as 
rhe mcihdd of dividing an au<rle in the xatio of 4 to 5, is cot 
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aod B, D be joined; tbea draw DG and DH paralkl to 

CJ and CB refpeiElIyely, and CDlImll be the triangle 
required ; which is too evident to need any further demon- 
oration. 

P. M. of Di^rham^ obferres, that it is yery eafy to de- 
moodrate, geometrically, that the two fides comprehending 
the giren vertical angle will be equal ; and therefore, pre- 
mitiiig chat, he determines the triangle by the following 

Construction. Make //^'^rr the given vertical angle, 
and C A and C B each = half the given perimeter ; join Aj 
B\ and bifc<5t the angles CAB, C B A^ by right lines meet- 
ing in Z>; through the point D draw ^F parallel to AB^ meet- 
ing the (ides CA^ CBy in the points A', F\ and C^F will be 

the triangle required. ^For the Z EDA(^ DABy 29 E. i.) 

=: Z £ AD (by hyp. ) therefore AE^ DE (6 Euc. i.) and 
confequently €A = CE + E D; and in the fame manner 
CB will be proved =r CF+FD; therefore CE-^CF-^EF 
= 6!//-h CB, /'- e. equal to the given perimeter ; whence, &c; 

The fame folved algchraicaliy hy Birchoverenfis. 

Let / = ^\xi& of the given vertical angle ECF{^o'*)y m a: 
X40 (the given perimeter), a '^x and a-^x the two fides 
comprehending th e vertical angle ; tliea will m — ia:::' the 
third fide EF, and <7^ — xx x ^z =s the area of the required 
triangle, which it is evident by inipe<flion, will be the 
greateft when x = 0, or the triangle EC F is ifofceles ; and 
hence the remainingpart of the queftion is eaftly folved by 
plain trigonometry, it being as the fum of the natural fines 
of the three angles of any plain triangle is to its perimeter, 
fo is the natural fine of any one of thofe angles to the fide 
correfponding or oppofite thereto; whence the fides EC 
iCF) and EF are readily found= 3S'i397, &c. and 43*74059, 

refpe(ftively. Mr. E, Batten and Mr. Sai?!* Kemp anfwer 

it exaftly according to this method. 

Mr. /?. Butlery Mr. JVm. Embietorty Mr. Francis Kln^^ 
and feveral others, have given neat conflrudions to this 
queftion ; and Mr. Tho» Bffrker, Mr. Tho, Bofworth, Mr» 
3^n Buddie y Mr. IVvu Chapman y Mr, '}ohn Eadon, Mr. 
Rich, GibbonSy Mr. John Gcodheady Mr. Cha* Greeny Mr« 
lohu HafHpfony Mr. tVm. Hardy y Mr. Tho. Harris, M,r. Richm 
jd olden y^r: Will, KingJicHy Mr. James Launders y Mr. Rlcl * 
Ma I lock, Nofnikctuk, Mr, Geo. Rtedy Mr. Paul Sharp, Mr. 
JV, Spicer, Mr. IVm. Stoker, &c* have fent neat and concifie 
algebraic fjlutions 10 it. 

VII. QuEs« 
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Vil. QuESTLOH 481 conJiruQed hy P.M. ^Durham 

[^the Propcfer.) 

Let XYht the line of the indeterminate order; JB^ AC, 
the two right Unes given by pofi- 
tion and meeting in A\ in one of 
them ABi with which the right 
line, required, is to make given 
angles, aflume a point B, through 
which draw a right line, making 
the given angles with AB, and /ryf 
meeting AC m /); produce DB ^ -^ 
to ii, lo that DB may be to BE 
in the given ratio; through ^,^^, draw a right line (pro- 
duced if neceffary) to cut AT in F\ and through F draw 
a line parallel to ED, cutting AB and AC in H and G ; 
and the thing is done. 

For the right line AB falling upon the parallels DEy GF, 
intercepted by the fame right Tines AD^ A£, will cut them 
limilarly in B and // (z Euc. 6.) and make equal angles with 
each (29 Euc. i.); but it makes the given angles with Z>z?, 
and cuts it in the given ratio in B ; therefore alfo GF, inter- 
cepted by XT, and one of the ^iven right lines AC, is cut 
by the other AB, in H,jn the given ratio, and makes given 
angles therewith at the interfe^Hon. 

Num. Calc. will vary according to the property of the 
indeterminate line XT, 

Mr. R. Butler's conftrudlion is nearly the fame as the 
above. 

VIII. Question 482 anfvjered hy Mr. R. Butler. 

Let 2;>=:54; / =2 loio; <i = i»6; and .v, ^, and z denote 
the thre^ fides o f t he trian gl e requ ired. Then, by a known 

iheor. py.p — x x p — y y. p — z z=: aa\ w hence, putting 

ap — X '•— ^' for its equal z, we (hall have x — p x j^ jr + 

.pp ^..^^p. .y^.pp.-p..-p^="-f. More- 

over, ap — .V —y i* + xx +;rj? = App — 4pX'^4py 4- a xjf 
+ 2XX -h 2yy being = /, per the queftion, we get yy = 

•J/ — a/)/>4-aj!>x--xx + ip — x xy; which, fubftitnted 
for yy in the preceding equation, gives is — 2pp + 2px — - 

ippx-^pxX'-p^ 

XX+2/»-XXjr= — — -^__^_ , 
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xyibnx '^/^'^ff'^^^^ xjrisssaj) — xx;r;aiidtherf- 
f©rc our equation becomes ^z •— %pp •^ a/# — xx s: 
ap^*— pxx— /»5 — -^ 
— rzrt: ^> ^' *' — 54X* + 9^x — 546q; 

the three roots of which cubic eqaation, Tix« is» aOi.and sx» 
will expcefs the three iides of the triangle tequired» as k 
fiandi indifFereotly for e'er a ooe of them. 

P. M, of Durham^ aofwered this queftion much in the 
iame mamier as the above * as like wife did Mr. J* Hampfon% 
Mr. Wm. ChapmaUi Mr. tVm, Spicert and fomc others* 

The fame anf^iered hjf Mr, Paul Sharp. 

This gentleman puts /? = 126, a ^ = loio, 1 ^ z: 54, x = J 
iirai of atry two fide? of the required triangle, and jr 3=4 their 
difference; then will x+j', *— /» and »r— ix, reprdCeot 
the tliree fides themfelves, and 6xx — 8rx + ajrjf + 4^^ 
zzib (per quefh): Whence yy^b — arr-h 4cx — j*x. 

Moreover,^ — x-t-j'xr-^x — yx. s;r — ^x ^ is =:«<7; whence 

i7tf ... 

— +c' — zx» +5rx* — 4£r*x 

-'*' -T — ax 

— 3xx; which, reduced and converted into numbers, be- 
comes x^ — 54X* + 967*15 x = 5^o'25; whence x will be 
found = i7> and jr = 4, and the Mt% of the required tri- 
aogle equal to 15, ao, and az. 

According to this lad method of folntion thisi queftion 
vas alfo antwered by Mr. Th<f» Jtki^eft, Mr. Ths^ Barker^ 
Mr. E* Batten^ BtrchweronfiiyJS/ir, lobn BuddU^ Mr. fVm. 
Embleton^ Mr. /?. Gihhtnsy Mr. John G^odhead^ Mr. The. 
Harris^ Mr. (7^. Hicks, Mr. /?/V^. Holden^ Mr. iS<7fv. Kempt 
Mr. W^w, Klngfiorty Mr. James Launders ^ Mr.Jofm Potter^ 
Mr. Ti^a. R^bin forty Mrs. Eleanor Suggetty Mr. Tbo.Waikert 
Mr, James Wtiiwardy and fereral omers. 

Tii fame avfhjered by Nofnihctuh. 

The area of any plane triangle being =; a re6hingTe under 
half its perimeter and the radius of its infcribed circle, it 

ibllovrs, that 2^ =;: 4*6 will be the radius of the infcribed 

circle, in the ca& of this quefiiooa the fquare of which PM^ 

=3^; 



14» L A D I E 8' D 1 A R I E s. IRoftinfon'] - i76;z. 

5= i; loio = «; a; = ^; and let x dcnete half the fujn, 
and.y half the difference of the two fegments of any one of 
the iRdes made by the radius of the xnfcribcd circle, drawa 
to the point of conta<a thereof, and then will the three 
.fides of the required triangle be re|)refented hy c -^-y — x, 
*ax, and r — x —3'; wbign ce (hy a th eorem on page ii6 of 

.Suppfon's ^clea Exerdfts) £.±X^^^^J^-£El5 = 
^x'-rj ^V -»^» +av-r _. J, and confequehtly ^> = 



c 

ch — r v * -4- a 3f ' 



But 7+7—^* + ax^* + <• — ;c— jfl' 



ax — <: 

/I 
=r » (per the queft.) \ whence jp* = ~ — <r*+atfx— 3x^ 

ch — cx^ H- ax' 



; hence, in numbers, we derive the e- 
ax — ^ ' 

quation x' — a7x^ + a35'a5x — ; 68a '5.= o; from which 

{by either of the two firit methods explained in Se<a, i%, of 

Simpfon*s Algebra) x will be found == lo, andjf = 4, and 

• the three (ides of the triangle required 13, ao asd a i. 

IX. QuESTTON 483 anfwered hy Mr. John Hampfon^ 

Let FDC reprefent the triangular pond required; in 

- which DB is perpendicular upon 
. FC^ ^nd AF and BC equal 4 and 

- % chains refpedtively, ahd the angle 
BJF—%0^. 

Put^ = ^Fr=4; h^BC—s\ 
m and n equal the fine and co-fine 

. of the angle BJFi^d^); x = per- J'^ ^-^ 

• pendicular CD, and y = BF. "^ ^ ^ 

• Then, perfimilarity of triangles, ' ^ 

' will be found BE =1-=^ FE = - Vxx — db, and confe- 

X X 

, ax -^-y \/yy — 3b ^e» t. i. r^ • 

quently -^ "-^ = AE ; whence, by Trigonom. 

hy ax '{'y Vxx — ob r , • r j 

f« : -7- : : « : . — • — »^ -. ; fram whence is had 




hny = ^wx + my V* x — ^/? • but, from the fimilarity of 
the righ; angled triangles FuCj CDB, will be fbuna by 
^y bb ^ XX ; from the refolution of which two equations x 
will be found = 6*0634; and donfequentlv FD and FC 
^aaJ to 4'i5947 ^^^ 7*35*^6, &c. rcfpc^v«ly. 



Noj#. 
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The fame anpmered by Mr, Rich, Gibbons. 

Firft, fuppofing the triangles ABD^ AFB^ to be fimilar, 

wiil be found the angle ABF (= Z y^Z)Z?) = 35O, and 

from thence the logarithm of -5& too little by o*oii903a; 

ne^t, iuppofiog the fame angle ABF '=- 36**. it gives the 

logarithm of BC too much by 0*0099480: Whence, as the 

fum of the errors is to 60', the difference of the fuppofi- 

tioHS, fo is the firft error to 3*^ 41^; which being added to 

35® (the irrft fuppofitionj gives 35* 31/ 4%" = the true 

meafurc of the: angle AJSF', whence AF, BC, and all the 

angles being given, and now become known, the trian- 

galar pond FDC may from thence be eafily plotted and de* 

termined. 
'/ 

This quefHon has likewife been anfwered by Mr. The* 

Barkery BirchoverenJtSy Mr. Rob, Butler^ Mr. John Buddie^ 

Mr, Wm. Chapman^ Mr, John Goodhead^ Mr. 'Tko, Harris^ 

-Mr, Ed'w. KimpiOfty Mr. tiich. Ma Hoc k^^ Mr. Tho. Robinfon\ 

Mr. Paul Sharpy Mr. IV, Spicer^ Mrs. Eleanor Suggett^ 

Mr. Tho. Walker, Mr. W. Wells ^ and Othere. 

X. XJjgESTjoii 464 anpmered by Mr, Thomas Allen, 
. , of Spalding. 

Pat / = tang, of the angle of elevation BAC (= 30^) ; 
a = 114* feet (the velocity of found 
per fecond) ; / = i6Ty feet (the dif- 
tance a falling body will defcend in 
a fecond); and x = AB, the hcK'izwi- 
tal range required^ 




Then will txz=:B€, and V^ = - 

V 

the time of flight ; and - = the time 

a 

X / tx 

of founds moving from B to A: Therefore — H v — = 

as 

20' ^by the-queftion) ; whence x h found = ■6o33'4Z feet> 

the jaoge. required. 

If p, (the parameter of the parabolic c\ir\Q AD B) rs: 

■ 

iOA5o'7i and i if = j; then will— Vipp -*- yy + -^ X 

p a 

hyp. log. y^'^^^P-^yy - ^^^y^ f^^t^ tj,e length of 



the track ADB, 



Tht 
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I ThefifHt anfrDered fy Mr. W. Chapman. 

Let / = i6Ti feet (the cHftance a falling body defcends in 
a fecond); ^ = xx4« feet (the fpace "paflTed through hf 
found in a fecond)* p and q equal the fine and cosine of jo* 
(the angle of elevation), and x = the amplitude, or hori- 
zontal range required. 

Then wiU ^ = BC-, and/ : x"* :: ^ : ^=thcfquarc 
Q ^ jy . 

of the lime of flight ; whence e — v ^ will be = the time 

iq 

of the return of the found (putting ao^ r= c) ; and confe- 

quently x^ : h \\ c — V — : *; whence* -nhc-^hs/^^x 

. Xff sq 

from which equation a: wul be found = 6033*44 feet, tijc 

amplitude required. Much after the fame manner this 

qucftion was anfwered by P. M. of Durham. 

MelTrs. Tli&c. Barker ^ Rob. Butler^ Birehweret^^ John 
Buddie, IVm. EvMeton^ Jpixn G^iadbead^ Chmrits Grcta^ 
Wm> Hafdy, Tho. Harris^ Rich. H olden y Ednu, Kimpton^ 
JVm. Kingjlon.^ .Nofnjhctuhi Stiphen Ogie^ Paul Sharps 
Rich. Spenver, Wm. Spi'c^r, and fcveral others have like- 
wife anfwered this queftioa, by methods not greaily diffe- 
rent from thofe above. 

. XI. Question 485 anfweredhy Mr. Tho. Barker* ' 

Let X :=■ amount of t L iji one year, and y = the numbee 
of years required ; then will 400 xJ^ = 465*05 K and 400^ x 
x"^ I = 60 1, (by the queft. and the nature of compoand 

and fimple intereft), whence jr -tt— ^ . ; and confequently 



^ X -. 1 X »o -- 4ii:o5 -. J.J j-^^^^^c. ff ^flj i^l^cjj eqoatfon 

400 ^ 

X will he fnund = 1*05 ; and hcnce> it appeai^, that 5 per 
cent, per annum, and three years, are the rate c^ intereft 
and time required. 



The fame anfwered hy Mr. Tho. Harris. 

Put P =: 4C0 1. ^ =: 4*3'oj 1.^2= 4^0 1. / = time, and r t=! 

Tate 
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rate of intefeft required ; then will frP-^P^a (by the 

it -^* P h 
nature of fimple int^i-eft) ; whence / = — p— ss - drntttog 

^ p 

h ±= • v^"* = *i5): Whence, by cempound l0teref(« we 



h«ve P X 1 'i*/!'" = y^, the debt of j4\ from which equa- 
tion, by the help of logarithms, r wifl be found zz 0*05 : 
Whence the time required appears to be three years, and 
the rate 5 per cent, per annum. 

1 he fame anfivired hy Mr. Rich. Holden. 

Let P = 400 1. y^= 463*05!. a 2i 4^1- r ^ the amount 
of 1 1. in one year, and f =r the riffle required ; then will 

PRf zzjy per compound intercft, and P+ PfX /i — 1 

I 

rza, per fimplc intercft: Whence will be found R^^\'zx 

— = H X ; and hence, by a table of logarithms and a fc\* 

Ft 

trials, / is found = three years, and the rate 5 per cent. 

P. iWTof Durhant^ aftd Mr. Thofnas AlUn of Spalding^ 
put a = 463*05!. b = 460I. p == 400 1. /= number of years 
or rime required, and r 2=^ the required rate of intercft of 1 1. 

for one year;, and then they find p x i -H r' = /y, and p x 
1 -t-/r = ^ (by the nature of oompoand and fimpie inte- 

fcftV: Whence '^-T *? = (/ =r) ^ , and confequent- 

. * 1. X -h r /> r ^ 

lyl./? — l.px j^=: Li +r(=-x^ — --+ "T — &c. 

w being the itiodulus); and hence, cither by a table of lo- 
garithms, or reverdon, or approximation of feries, the va- 
Kje of r will be found =c o'05. Therefore the rate of inte- 
reft appears to be 5 1. per cent, and the'tirti^ of the loan == 
three years. 

>Truc linfwers to this queftion hav6 likewife been received 
from B ire hover efT/is, Mr. iVm, Beef, Mr. Tho. Bofhroriht 
Mr. John Btiddte^ Mr. RoK Butler, Mr. IVtu, Chapman t 
Mr. John Collins, Mr. Rich. Denning, Mr. John Eadon^ 
Mr. Wm* EmhletoKy Mr. Cha. GreeH^ Mr, Tho, Harris^ Mr. 

Diary Math. Vol. % . O Geo* 
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Ceo. H/cis, Mr. yoAn Hitchcockj Mr. Sarr. Kemp^ Mr* 
Wm. Kingjton, Mr, J a. Launders y Mr. Rich. Miies, Mr, 
.. JVm, PenHy Mr. O. Reed, Mr. 7*. Robin/on ^ Mr. 6^. Salmon^ 
Mr. p. Sharpy Mr. /r. Spicer, Mrs. Eleanor Suggety Mr* 
T^^. IValkery Mr. /^. //^i*///, and many otfiers* 

XIl, QcESTiCH 486 anfnvered by Mr. Charles Green, 
/?/ Greenwich Obfervatory, and Mr. Thomas Har-* 
rls, d/"Bugbrook, near Northampton. 

Let X and — if equal the fine and cofine of PQ {PO) the 
fun's dift. from the north pole P; '' 
J and c equal the tine and cotine of 
ZP [p^ t4*) the complement of the 
given latitude ; and — </ = the co- 
iine of Z0 (= io8«) ; then by, a 
ivell-known theorem in fpherics and 
the nature of the quedion, we fhall 

Var.e ^ and ^ •* =: to the co- ' 
sx s X 

fines of the angle ZPO and ZPQ 

refpe<5liTely ; but the angle ZPQ is 

double the angle ZPO (by the 

^C CV V 

queflion); and therefore * ■ ; ■ « — i (the cofine of double 

J J A X 

cv ^~' d 

the angle ZPO) will be = -= ; from the refolution of 

- sx 

which equation the value of y will be found = 0*3094, an*- 

fwering to Jan. tty and Nov. xa, nearly. 

Mr. R. Butlers procefs is different, but his final equation 
and conclufion is exactly the fame as the above. 

This qucftion was llkewife anfvered by Mr. Tho. Mlen^ 
BtrchoverenJtSy Mr. Wm, Chapmafiy Mr. llich. Holdsny Mr. 
J. Randlesy Mr. W. Spicer, and fcveral others. 

^III. Question 487 anfwered hy Mr. W. Kingfton» 

Let d = tang. 21* 54' (the fun's declination May 30.); 
a = tang. 20** 11' (the fun's declination Jan. 20 ); m and n 
equal the fine and cofine of lo*'; / and <: the fine and cofine 
ot 9^ ; and let the fine and coiine of the afcenfional difference 
in the latitude of the place Jy on May 30, and Jan. 20, be 
dicnpted by x and y, and z and v refpeftivcly ; then \YiI! 
Kx +//7;", and cz-^sv, expr^fs the fines of the afcenfional 

dif- 



I 



r 
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di^Sbreoce in tbe latitude of the place B, on the/aid tw« 
days rcfpc£livcly. Then, per fpherics, - = ^ c: il^g tany 

gent of the latitude of the place ^, and — ^~^ — ^ = ": T 

£= the tangent of the latitude of the place B, From the 

firft of thefe equations z is found = -r, and confequently v 

* ■ • 

(Vi — : «2) = ■ ' . ■■ ; which values fubftltute for 
z and v in the fecood equation, and it becomes j~^ 



a ex -^ s *^/dd — a a XX 



-? '- ; whence aY.n — ^ x x + ^ wjr :^ 



s^dd — aaxx\ and confequently (by involution, 'jcc;) 
nn-^' en ^amm-^ ddss • » • ^ 

m %aam 

^^^^vputting =:^, z=d, and c — n 

fn laam 

= ^); and this involved again, in order to exterminate^, 

becomes ^ 3 af -♦ + a ^i> 3: X -f pp = ^^x x/jf = ^ f X x>— ^ ^ X*, 

or ^^ + ^^x x*-4-a^^ — qq x xx = — $p\ whence x^ — 
*-*=-' (P--S ^11^- = -oiand ^^ = /). 

and confequently axx — »r :+: %*/rr — / =^ the verfed fine 
of double the afcenf. difference at the place A on May 30; 
from whence the latitudes of the places A and B are readily 
found equal to 45** 3a' and 54^ a6', refpedlively. 

Anfwers to this queftion have likewife been received from 
Birchffoerenjisy Mr. /?. Butler^ Mr, €• Creen^ Mr. 7*. Harris r 
Mr. /?. Holden, Mr. £y. Kimpton, Mr. iJ/<:>^. Mallccky Mr. 
P/?a/ ^/*^r/>, Mr. JT. ^ypwr, Mr. ^^«. iS/^i4<?/, Mrs. Efeancr 
Suggetf Mr. y/?^. Walkery and many others. 

XIV. Question 488 anfwered hy Mr.Vf, Spencer^ 0/ 
Stannington, mar Sheffield, in Yorkfhire. 

I»€t X =: the abfciffa^ and jr = the ordinate of the required 

y X 
curve; then will ■^- = x +jr, (per the queft.) and confe- 

y X "^ X V y X 

quentjy -^ — -— =^ zz ^ : The fluent of which gives - = hyp* 

0% lo^ 
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log. y ; whence y = byp. log. yy ; the equadoo of tJie conre 
jequircj^ 

Buty to fin4 the ^rca, we haye/x (the general expreiEoa 

for the fluxion of the area) ^yy-^xyiSvam above); wbescc 

fluent bf j^x cr ^ + x-jr — fluent of /x, or twice the ^uent 
of jrx (== twice the required areii)=:— + xjr, and confe- 
quently the area itfclf = ^1 j^"^ ^l ^1^1 ^l * (when 

/ 4*444 

A ^. of Durham J after having found the equation of the 
curve and area the vecy fame as above exhibited, addt* 

moreover, that when x z^^y (- being then = x = h- log.^), 

z I 
y will be = I + X -4* -^ 4* — , &c. = a'7iS»«, &c. and con- 

fequentiy the area required (in that cafe) s 5*3^83 !• 

This queftion is ajfo anfwered by Birchovcrenfis^ Mr. /?• 
Butiffr, Mr. ^. Chapman, Mr. IV, Embhton^ Mr. ^. Grc^ftf 
Mr. 5r. Harrhf and others. 

-Wtf Prize Question anfwered* 

Suppofe y^P to r^efent part of the required orbit of 
thepianet commencing motion at J, at the gtven diftanoe 
ACT from the center of force €, and pot 
The radius ^^7(lCZ))of the circle ADK^ i. 

The radius rcftor CB = «, 

The arch JD, meafuring the angle*) 

yWD, defcribed about due center >-:;:=£, 

of force C j 

Th i nijcafure of the celerity with which 7 ^ 

the area JCB iacreafes ) ^* 

The lueafure of the centripetal force > —.©. 

tending^ro the center C j """^ 

and 

^ •.TUc quantity -J is th€ proper corredbion of the fluent, and it 

thus found : In the equation of the cuive {x zz hyp. log, y^ or ^ 
y X hyp. log. y) when jr = o, then log. ;> r= o, and ^ =r i ; but 
wlien JE = o, the area ought to be = o ^ and Unce, -when x := o^ 

and y =r 1 , the area ^ + -= is =r - , v - i» the corrc^oa to 

4 a 4> 4 . 

be fubtra<fled. 
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and then the centrifugal force at B and A will be found to 

to be — p and 4»* refpedirely : And ?t =5 i — «w — 
^"^ rr» per p. 159 and 140 of Simpfon*s Mifcellan* 



4a* XI — *w\ 

Trails (w being put =s 1- i, and no force being fup^ 

pofed to aft here, befides that tending to the center of 
force Ct and confecjuenily u a coniiant quantity). 
If now the value of the centripetal force at A be to th<^ 

centrifugal force there in any given ratio of 2 — ^ to x, then 

will the centripetal force at >^ be :;: 42^ « x x — O and CQn<t 

iequently that at -tf = 1 — e x j^uh x i — nt-J* (the centri- 
petal force being, in thid cafe, as the fqnare of the diftance 

inverfeJy); whence we fhall have i — tfX4«»x i — it^* 

gm ^ ^ ' 

X — *— =: the perturbating force a>5ling on the planet at B 
n 

{n being the given multiple of the radius) and coofeqncntly 

1 — ^ X ^ x 4tt* X I — It'* = the whole force 

urging it towards the center of force C in the diredtion of 
the radius ve^or CB^ or the whole force whereby it ttodsi 
to the center C^ in that di reckon ; and this value fubilituted 

for ^in the above equation, it becomes 7-7- = — 11' + ^ + 



i~~" e X coi 2 

-^ : From the refolution of which equation, 'vj 



n 



WW 

I— ^x B + ^ X fin, z 
will be found ::^ e-] (2? being any 

conftant quantity at pleafure); from whence the oibit JP, 
aad every thing elfe required, niay be readily determined*, 

AIl our contributors wlw haveiolved this que/lion agree 
£0 nearly in the ab^ve method of folution, Uiat wc caj}n(>c 
attribute it to any one in particular; but the ifl prize of x;t 
diaries fell to the lot of Mr. Morlafid, and the ad of S to> 



Pj TU 
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The EcUpJis calculated for 1762. 

In the revolution of this year will happen fonr cclipfcs, 
two of the fun, and as many of the mooa; three of which 
are vilible to thefe nations. 

The firft is an inviGble folar eclipfe, April i4lh, between 
five and fix in the inorning. 

The fecond Is a partial ecltpie of the noon, May Sth, in 
the morning, of which fome calculitions are as follow* 

Calculated by 

Mr. W. Chapman, for Leicefter 
Mr. C. Green, for London 

Mr. T.Harris, for London 
Mr. Allen, for Spalding, Lincoln 
Mr. £• Greenfted, for London 

Mr. Metcalfe obierves that the end of this eclipfe cannot 
be feen here, as the moon fets that morning above an hour 
before. 



Beg.l 


Mid 


£nd 


Dur.' 


Dtg.l 


h.m. h.m. 


h.m. 


i.m. » ' I 


a 24 


3 5^ 


5 29 


3 5 


9 5c 


a 28 


4 


S S3 


} s 


9 55 


2 23 


3 58 


5 3a 


3 7 


9 49 


2 19 


3 53 


5 »6 


3 7 


9 49 


2 2S 


4 c 


5 33 


3 5 


9 54 


a ^f>\l 58 


5 31 


3 5 


9 54 


.* 37 


U c 


5 33 


3 6 


9 5i 



The third is a vifible folar eclipfe, 0<5Vober 17th, in the 
morning, of which we have received the following calcula- 
tions. 



\ 



Beg. 



55 



Calculated by 

Mr.W. Chapman, from Mfliiu- 

fcript Tables, for Leicefter 

ThefamcGent. forPetcrfburgh'o 51 

Mr J. Walker, of ") ^ ^^ j^ ' L 
r^ \ L -j^-. • (London co 
Coinbiidge, m c n^\^\.^\Aev.J/ 
Yorkfhirc, for 5ColDbridge6 

Mr. C. Green, for London 6 
Mi*. J. Metcalfe, ; London 6 
for 5 Wentworih 6 

Mr. T. Harris, for London 6 
Mr. T. Aller, for Spalding 6 
Mr. E. Greenilcd, for London 7 



h.m. h. m. 



53 



Mid. 



57 

45| 

55 

o 



7 46 
10 j6 

7 5q 

7 45 

7 »49 
7 42 
7 S6 
7 49 
7 47 
7 53 



End jDur.*Dig'. 

h. m.h.m. 



8 44 
12 9 

8 48 
JS 41 

8 47 
8 36 
8 52 
8 47 
8 4' 
8 4^ 



49 
18 

49 

42 

50 

44 
47 
5C 
5' 



6 72 
II 47 

2C 

13 



5 

5 



5 55 

4 5* 

5 45 
5 53 

5 5'. 

6 c 



The 
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15* 



TJjegcmrat Phdowmtna ^f the S§Jar Eclipfc^ Oif, 1^16, 

hj Mr, T. Harris. 



7he eclipfe tteg'ms at fun-rife 
Kifes centrally eclipfed — 
Centrally feclipfed at noon 
Centrally ecliyfed in the 90* 
Sets centrally eclipfed — 
The end at fun-fet — — 
The conta& of the tw« limbs 
Eclipfed in the meridian and 1 
the horizon near xo digits 5 

The laft eclipfe is of the moon, Nov. ift, in the evening, 
of which our correfpondents exhibit the following account. ' 



Lat.N. 

a 1' 1 


56 


x8 


75 


xo 


5» 
3« 


XI 


»3 


39 


% 
9 


50 
48 


So 


40 



Longitude 


Limb 


I xoW.' 
4 xSE. 

50 19 E.. 

63 30 E. 
109 i£. 

* 9.5 43 E. 
50 19 £. 


Upper 

Total 

Total 

Total 

Total 

Upper 

Upper 


50 19 £. 


Lower 



Calculated by 

Mr.W. Chapman, for LeicefUr 
Mr. C.Green, for London 
Mr. J. Metcalfe, of J London 

Wentworth, for ( Wentworth 
Mr. T. Harris, for Loadon 
Mr. T. AHen, for Spalding 
Mr.£. Greenfted, lor London 



|Bcg. 



h.m. 



7 
7 
7 
[7 



X0I 
J 

ac 

2C 



Mid. 
h.n). 
8 41 
8 45 
8 34 
8 29 

8 44 
8 43 
8 4» 



£nd 
h. m* 

16 4 
10 8 

9 59! 

9 54 
10 8 
xo 6 

\IQ 4 



Dur.|Dig. 
h.m.^ ^ 
466 48 
6 46 



% 46 

% 49 
A 49 



7 15 
7 ^5 



a 466 46 
» 466 45 
^ 446 43 



iVifw ^cfiwns. 



L Question 489, 3j^ -/Vr. T. Baker; snnjohich^eft. 3, 
i» /^tf Laft Tear^s Diary is anfmrre^L 

By a quadratic it appears right plain; 
Five hundred jr—r— four hundred x explain : 
Now, fir, if in return you'D tell to me. 
The age and fortune of my charming fhe; - 
Which from the giv'n equation * will appear: 
ril ftrive to do as much for you next year. 

* xjf = 59700 + xty 7 »f = her fbrtunc. 
- . «— ;' = »375 5 jrsrherage. 

• - • 

II. Question 490, hy Mr, Thd. Atkinfrn. 

Given the fum of the natural Hhes of the acute angles in 
^ figbt-atigled plane triangle = xf (radius being equal unity) 
'• and 
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and the bafe or longer leg of the triangle is = 40^ required 
the hypoihenufe and perpendicular ofthe faid triangle. 

III. QuEstioM ^919 fy Mr. John Hampfon. 

Required to find two fuch non-quadrate numbers, ^hofc 
produd Aiall be a fquare, and the laid produdl added to thi^ 
fquare of either number ihall be a fquare alfo. ' 

IV, QuEsTiOM 492, fy Mr, Edw. Kimpton. 

Obferved three ftars ^, B, and C^ all in the arc of a great 
circle ; the diftance of j4 and B was found to be = 10^, and 
that of B and i^= ao* : The difference of the azimuths of 
^ and C was 90® ; and the middlemoft B was the nearefl 
diftance pofEble to the zenith; it is required^ from this data» 
the altitudes of the three ilars. 

V. QwESTiOM 493f i^ Nofnihctuh. 

To draw a right line through a. given'point betwixt two 
right lines given by pofition, to that the re«5langle under the 
parts thereof, intercepted by that point and thofe lines;» 
may be a minimum* 

VI. QuEs-rioK 494» fy Mr. Jofeph Fifhcr. 

Tlie gravity of falt^water being to that of frefh, as 13^ fs 
to 135; in what latitude will a gallon of frefli water be to a 
gallon of fait water under the equino^ial^ as 136 is to 138? 

VII. Question 495, fy Mr, W. Spicer. 

The legs of a plane triangle being given equal to 30 and 4a 
refpeflively; and if a line be drawn from the vertical angle 
to the middle of the oppofite fide, the redangle of the laid 
line and bafe is a maximum; required the bifedUng line and 
bafe. 

VIII. QuBiTioN 496* ij P. M. ^Derham. 

The greateft plane triangle, having a given angle and any 
«ther limit, is that whofe fides about the given angle are 
equal ; required the demonftration. 

IX. Question 49J, hy Mr. Stephen Ogle/ 

.Required to draw « right liiae through the focus of any 
. . ' given 



gfveg ApoUoaiMi pfldrabolft, ib »s u> <Kvide the^area thereof 
into two iuch parts as Aatt eibtiab a &yw ratio. 

X. Q^Esriroji 498^ ^ Mr. Thp. Barker. 

Giyen j9j? t^ 4s» ED = ax, amd the time of def^ent of a 
haefj dbied¥ ^iKOii^ Bji^zumt 4>f defrent ihroigb BC\ 
rtauired the lengths of the. inclined planes yfB, SC, and 
alio their poiition with regard to the vertical line, or plane, 
BDy fo that the redangle lyider j^E, CD (perpendicalars 
upon BD) maybe the ieaft pol&ble. {^Seethe fig, to tbi 
fi!uthnJ\ 

XI. QussTioN 499, hy Mr, Cl»a* Green. 

0(»lerved the fun'e true akimde, at Greenwich ob&rya- 
tory, to be 45^41', and one hour afterwards found it in- 
creafed by }uft a* 4 \ required the day and hour when thefe 
obfervations were made. 

XII. Question 500, by Mr. Tlu>. Harris. 

*Tis juft one-half o*th' time till * noon. 
When rad'aox Sol due £aii does ihine 

Upon the twenty-firft of June; 
Say t where-'^-^-aDd Pbillts ^11 be thkie. 

* Jrom fuQ-iife. f I0 what north laluude* 

XIII. QvESTieN 501, by Mr. T. Mofs. 

From the given point P, to draw, geometrically, a right 
line, cutting the (ides of the gives triangle ABC, fo that 
the fegmeots AE^ BF. IhaU obtain n given. pr<»portloo. {^S^c 
the fig. to thefojufum^ 

XIV. QuksTioM 502, hy Mr. T. Aircn, ^ Spalding* 

• m 

V X fC X 

In the equation - — — = • it is required to deter- 

mine the relation of the fluents x and 7, fuppoCng that whea 
xzz a, yis alfo zra. 

Th^ Prize Questiom, fy Mr, G. Witehcll. 

It is known, that the One of the moon's parallax, at any 
apparent altitude, is in proportion to the line of the hori- 
zontal parallax, as the coiioc «f the faid altitAde is to the 

.radius 
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radios : But it is freqaenr, in fuch operations, to ufe the 
true altitude inftead of the apparent. Now I fliouJd be glail 
to know the quantity of the greateft error that can arife 
from hence, and what the true altitude will at that time be« 
QD fuppofition that the horizontal parallax is juft i degree. 



17(53, 



^ejltons anfwered. 

I. Question 489 anfmercdhy MnTho, Sadler* 

THE age of your mpft charming (he» 
Twenty-five year's appears to be : 
Her fortune likewife I have found 
Two thoufand and four hundred ppund. 

For multiplying the latter of the two given equations 
by jr, and fuotradling it from the former, there re- 
fults yy -+ 2s6$y = 59700; from whence jf will be found 

and thence x will come out =: »40o 1. her fortune. 

Mr. 72. Gibions thinks that a great age for fuch a fortune 
to lie upon hand; and Mr^ Malachy Bltehlns feems partly 
of the lame opinion, when he fays, 

Twenty-five years her age IVe found. 

Her worth juft twice twelve hundred pound: 

. Dear Baker y pray don't tarry longer; 

I'd rather have one eight years younger. 

Much after the fame manner it is anfwered "by MefTrs* 
7. AiJiropCy Tho. Baker (the propofer)^ J. Barker^ Tho^ 
Barker^ E. Batten^ Tho. Bopujorth^ 7 . Brombally 71 Bram^ 
leyy 7. Buddie y' R. But/et\ IV- Chapman^ T. Davidfirty 
i?. D^nittgy y. Dolemauy J. Eadotiy /. Giiesy John Hamp' 
fopiy W. Hardyy E, Harey jun. Sam. Harlocky W, Harveyy 
% Hitchcocky S. Hodsesy T. Hopkinfon. J, Hudforiy S. 
Kempy E. Kimptofiy W. Kln^fioriy J. Laundersy IV, Mat' 
thenvfony T. Ormcy J. Potter, J, Proberty IV. Raivle, T. 
Jtobinfofiy Alex. Ronvey T. Sandetfin^ P. Sharpy d* Shooter, 
R. Spencery W. Spkery J. Stokesy Elean. Suggetty R. T, 
Tho. IValker^W. it^alttm. Matt. Ward, W. IVelUy and mar\y 
others. IJ. QuES- 
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IL Question 490 anfwered bj Mr. Wm. Enable ton* 

Construction. Throagh J^ the extremity of th« 
right line AD (= if) draw JC^ ma* 
king an angle therewith =: 4i*'» and 
about the other extreme i>, as a cen« 
ter, with the radios (i), defcnbe an 
arc of a circle catting AC in C\ draw 
CB perpendicular «pon AD^ and pro- 
duce BD till it becomes = BF (40); 
then draw FE parallel to DCy meeting 
BC produced m E^ and EBF will be the triangle required. 

Demonstration^ The angle BACht\xi% =: 45S and 
B a right angle (by conftru<5bon) ^(7 will t^ szAB, and 
confeqoently the f'um of BC and BD (the fines of the angles 

F and E, to radius DC^i) will be = AD = if, and BF 
being = 40 (per confhu^ion) the whole is manifeil, &c. 

Calculation. As rad. {CD) i sAA (45*) :: AD 
(the given, fum of the figns) : / Z ACD^ the excefs of 
which above ACB (45*) is = BEF^ the greater of the two 
acute angles required. 

Mr. R. Butler and Mr. Da, Klnnehrook con(lru<5led it ia 
the fame manner exadUy. 

An Algthraic Solution to the fame hy Mr. John Hudi* 

fon, hand' Survey or. 

Let / ( = iV) = Half the given fum of the figns, and n 
:;= half their difference; then will / 4- x ^ fine of the 
greater, and / — x 'zz th at of t he lefler of the angles £, F\ 

whence, per 47 Euc. i, / + J * -*-j — xl * , or i/» + » x * =2. 
J ; and confequently x =>y^ = — - ; whence the 

fines of the faid two angles appear to be -nr and tb-. and th« 
leg EB and hjpothenule EF^ 30 and 50 refpeaively. 

According to this method, nearly, it is anf«vered by 
MefTrs. 7. Barber^ Tho. Barker ^ E. Batten, T. Bo/kvortS^ 
% Bromball (of Mr. Alien's fchool) 71 Brantley, J. Buddie^ 
W. Chapman, R. Deningy J, Giles, R. Gibbons, J. Hamp^.- 
fon, IV* Hardy, E, Hare, jnn. S. Harlock, Hitchins^ S. 
Hodges, T, Hopkinron, S. Kemp, E. Kimpton, IV. King/Ion^ 
7. Launders, R. Mallock, J. Fetter, T» Robin/on, Alex, 

Rrtve, 



Rawe^ T. Sanderfom^ P. Sharps W. Spic^^ 7. Stokes^ 
Ekan. Buggii, T.fVatJUr, W.IVal$Hi^ NLWrnrd^ W.Welh. 
aod others. 

III. Question 491 4infmcr§d h ^^* R.Mallock. 

Cooftitiue a n^t ang^ ACD \^Se^ j^. lafi qu^ion\ 
^th two Haes jit,^ CD, rei^6kively meafariog the (kIcs of 
any two known fqaares at pieaiWe, and let the poiats jf^ 
D be joined ; draw C^ pefpeodicolar upon AD, and AB 
and D^ will be xbe m&^Mires of the cori'eipondio^ oumbers 
required. For BD X /fD or BD* ■^BDX.JBzzi DC* , 
and AB X AD of ^^» -^ ^5 X ii[D = >/(CS by a well- 
known property of ngH| angled triangles, and AB X BD 

{z^BOi by Euc 6. ^0== — " v^ ■ ■ , which is mani^ 

feftiy a fquare namber, as y/f ^ and CD* are fach, by fup- 
pofitioB, &C. 

BxAMP&E. Sa{^ofe AC = j» and J9^ = 4; then wilf 
AD = 5 Cp^r 47- £ac« z.) and thence will be found AB and 

DB = f and '/ refpe<fHyely ; the firft equimultiples of 
which numbers, in integers, are 9 and 16, but, being fquare 
numbers, they are not for the purpofe : But the next pair 
df ineegers, iS and 32, (fbuad oy mfulttplyiilg each ot the 
preceding ones by 2) will anfwer the coadkioas of the quef- 
tion ; and, by proceeding in this manner, innumerable other 
aztfurets iday be difcovered. 

Tife fame anpmered other-wife hy Mr, John Hampfon, 

^e Propofer, 

I 

Let bha and a reprefent the two numbers required, the 
produft whereof aabb will evidently be a fqiiare number; 
Bat, ptr natare of the quelHoif, b^aa -^bbaa and aa -^ 
bbaa mud each be a fquare number, and confequently ^ ^ + 1 
= a fquare nurtiber ( as b^aa + bbaci and a a -t- bbaa aci6 

fvideotly s bbaa 1^ M + i and aa %bb -i-i refpeflirely) 

which fuppofe = b — c^^ ; Wheftcc b wiFl be found =a ^^^^ ; 

t>i>t as /rmay b e taken at pleAfure', fuppbfe it =34^^ ^, and 
then bba:=i dxec— i'* ; from . whence. may be fmind any 
number of anfwers in whole numbers at pleafure, making 
f not lefs than s, and ^/ any non-quadrate number. 

Example. If tf and </ arc each = a, then will bba = i9\ 
and a xa $<tfthc £tfl a&fweb> bui if i^s j^ then iba =r 27, 

and 
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and a =3 48, the next anfwers : And \£ d^s> ^h^Q ^^tf wtll 
be = 45, and a 2 80, &c. which anfwers are dll in the ratio 
of 9 to 16. Again, fuppofing c" = 3, and e?cpounding </ by 
*j 3» 5> 6> 7j &c. fucceihrelj, anocl^r fet of anfwers, each 
in the ratio of 9 to 16, will be obtained ; and thus we may 
proceed as far a$ we pleaie, 

Ybtfame anfwered otherwife fy Mr» T. Alien. 

Let the r egtiire d numbers be denote d by x and nx, and 
then nxxj n-^i x xx, and /rx a-hi xjf* being ftiuarc 
nombers, by -the quefHon, ;? and «+i mull therefore be 
fquare nomoers Jik€\vife ; whence, putting z and z +ii =: 

y« and V/f -h I refpe^ively, a<7 2 + ^^ (= z +tf^* — zz) 

will be = r, and co5fev|uenily z = -, wher^ a a may 

be any fqoare number lefs than unity, and x any number at 
pleafure, &c 

Ingenious ibiutions to this quedion have Jikewife been 
Jeceived from Mr. /. Barber^ Mr. Tho. Baker^ Mr. jF. 
Buddh, Mr. /?. j^ir/Zi?/', Mr. J. Chapman, Mr. 5/(r/>i6. Hodge^, 
Mr. ZJ^. Kinnebrookj Mr, 7'^<?. Sanderfon^ Mrs. Ehanar 
Suggetty Mr. /T. ^<f///, and others, 

IV. Question 492 anfwered hy Mr. Rich. Gibbons. 

Let y^, ^, ^'.reprefent the three ftars, and Z the zenith 
of the place. Then, the arc Z B being 
perpendicular upon jfC^ per the nature ^ 

of the queftion, we (hall, per fpherics, ^ 

iprop. 3i Emer. Trig.) have fine of JB -^ ^ .r_«.— 
/ C (30**) : fine of ^Z^ + i? ZCCoo**) jl'^ ifi 
: : fine ofBC—JB (10^) : fine ofllZC 
— ,YZi5 (ao^ 19' zo*). Therefore .d^Z^ =r 540 if ao", 
and B ZG^ sj^ 9' 40^; the altitude of the ftar y^ =: 7^0 
ig'-i4^ of j9 ='75*' 19' 3i", and that of C= 6j^ aa' 33", 

Mr. no, Allen and Mr. E. Hare^ jun. anfwer it in tliis 
manner exadtfy. 

We have alfo been farotired with elegant and concife 
algebraic folurions to this queftion from Mr. Tho. Bofwortfj^ 
Mr. 7. Buddie, Mr. Rah. Butler, Mr. IV, Chapman^ Mr^ 
J. Hamjifon, Mr. /f". Hardy, Mr. 5. Harlock, Mr. MaUchy 
Hitchtnsy Mr. 5/^y)/S. Hodges^ Mr. T/o. Hopkb^fon, Mr. 7« 
H ad/on y Mr. /i^. Kingflon, Mr. D^. Kinnebrook^ Mr, J^. 
Launder s, Mr. 7^<> Sander/on, and others. 
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V. Question 493 anfivereJ by ^r. Da. Kinncbrook, 

and Mr. T. MoJs. 

* » 

Construction. Let P be the given point, and'yf5 and. 
and y'iC tiie two Jines given in 
pofition^ in which take AD "=1 
JE, aod let the points />, £" be 
joined ; then through P draw tV 
parallel to DE^ and the thing is 
done. 




Demonsthation. Join the 

{)oints A, Py aod draw the ri^ht 
ine (7 /^ (meeting AP produced 
in H) fo as to make the jL PGH 
r: ^ Z-'^^P, and through the points 
HyPyGy conceive the periphery of a circle to be defcribed; 
then the /LPGH being = AFAP (by hypothefis), and 
the jLAPF-AHPGy the A AFP will be = ZPA^d? 
(3z ^uc. i); hkewife the Z.AFP^ Z AGP (by corftrudl:.) 
and confequently the 2LA^GP =: Z. P H G ; wherefore the 
prcle touches the rightJine AC in the point G (szEuc. 3), 
But the triangles APF^ HPG, arefimilar: and therefore 
APiPF :: PGiPH; whehce P F X PG zz AP X Pff, 



and confequently, when the reftangle PFx PG is a mi- 
uimum, its equal AP X P H or PB {zs AP is a conftant 
quantity) will be a minimum alfo, which will be in the cafe 
above-mentioned, viz. when the line FG is drawn fo as to 
cut off the A FAG ifofccles ; for let LKbe any other rigJit 
line drawn through the faid given point P, and from the 
point f, where that line and the periphery of the circle in- 
terfcdt; draw r//, and parallel thereto draw KI; then, 
becaufe yi^6' is a tangent to the circle, PK will evidently 
be greater than Pr: And therefore, as AT/is parallel to //r, 
P/will be greater than PH, and confequently LP X P K 
(== AP XPI) will every where be greater than FP X PG 
or its equal AP xPH. ^ E, D. 

Very ingenious and neat geometrical conftru^ioos to'this 
quefHon have like wife been received from Mr. Rob. Butler^ 
Mr. Rich, Gibbons^ P. M. oi Durham, ^nd feveral others. 



ne 
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The fame folved Algthraically h Mefrs. T- Allen, T. 
Bromhall, and E. Hare, jun. &c. 

Let P be the giveq point, and draw BPf FP^ parallel to 
AE and AD refpeaively, and PC per- 
pendicular upon AD. Put FP = ^, BC 
z zb, PCzz r, and CD = x. Then will 

Vcc .-4- XX =: PDy an d per fimi lar tri- 

angles, b-^x ^BD) m ^cc-^-^x [PD) 

P£ X PD is == a X ^;;^^ — ^, whichis to 

be a minimum, per queftion ; and therefore, in fluxions, 

%bxx -4- XXX — ccx =0; fro!ii whence x is found equal 

^s/cc H- bb — b \ and from, thence the pofition of the tine 
ED may be determined. 

The fame anf*vjered other'iuife hy Mr, ^Tm, Embleton. 

Pat PB = a\ PF = h% BCi=i c, and S Z) = x ; and then 

will PD be found =V^^ -+• XX — »cx, by 9. a. of Simp-. 
fon*s Elem. of Plane Geoui. ift editifo n t whence, per f imilar 

triangles,. BDP, FPE, x (BD) : Vaa -i- xx — %cx {DP) 
: : h iPF) : -rv'^« + xxr-^rx r=P£; and confequcntly 



X 



PE X PD will be = - X, aa -^ xx — ^cx, which, accord* 
ing to the qi^eftion, is to be a minimum : And confequently» 

in fluxions, — ^^ -f x = o; whence x is found = 4, or 

XX 

AE = AD ; from which the pofition of the required lin6 
becomes known* 

True and conclfe anfwers to tills (|ue (lion have alfo been 
received from Mr. Tfio, Barker , Mr. E. Bat fen, Mr. Jo^n 
Buddie^ Mr'.' IVm. Chapwan, Mr. /. Hampfon^ . Mr. ^Wm. 
Hardy, Mr. Malacky Hitchinsy Mr. Sttph. Hodges, Mr. 
T'ho, Hopkinfon, Mr. J. Hudfon^. Mr. S. Kemp^ Mr. Wm^ 
. Kingfion, Mr. J, Launders, Mr. Tho. Robhiforti Mr, Tko* 
Sandcrfon^ Jlr. E. $barp, Mr. fV. Spuer^ and others. 

Pa Vi.CiyKST- 
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VI. Question 494 anfwtred. 

The numcrica] data of this queftion being inrfpriDted, co 
£>iutioii to it has been received. Somci however, obfcrve, 
that it is DO more than to find x the iign of the latitude of 
the place where a body, weighing vj at the equator, ihaii 
equiponderate with another given homogeneous weight IV^ 

which is ealily found = v x ' — ^^^^ • (the ratio of 

' 519 w 

the diameters of the earth being as ^30 to aji, and the gra- 
vity and cenirifugal force, at the equator, 1 and tt^ le- 
fj>e6liveJy. 

VII. Question 495 anfweredhy J^tr. W. Eipbleton. 

Let j4BC teprefcm the triangle required, and BD the 
line bife6&)g its bafe JC, Now, when BD X %AD 
(= BP X j4C) is a maximum, JD^ —%BD X JD -h 
Bp* or JD CO i^Z>i* (— y^Z>» -f BD*, a conftant quan- 
tity by theo. iz. book a. Simpfons £lem. of Plane Geoin. 

ftd 



* This erptMon m^y be thus found : as i8B : i8p : : vt (the 
Weight or grav. at the equator diintniiliod by the ceatcif. fo.ce) : 

— 5 - the weight thtre if ihe ccntt-if. force woe taken ofi Of if 

the earth did not revolve on its axis; aACo as x^o : Ajr ;$ 

*B9w x^fiSfW , . , , , , 231^x69 w 

" ^^ • —^ 5« tbc weight at the pole ; hence -^ — «« — w 

»88 3^30*288 * *^ _a30**88 

S= — — is the whole weight gained at the pole : Then, by art» 



519 w ^ 51PVXX 
<$6a40 * 6tf%40 
ed in the lat. whofe fine is x, which mull be ::r /iT--^ w; hence 



4«t Simpfon's Flux, i : xx : : ^ ■ : --rr the weight gam- 

66x40 66x40 ° ** 



= v/^ 



66x40, as above. 



5i^w 

Now the limit of the encrea/e being y^ Htf =^ riy nearly, and 

the increafe propofcd in the qucft. being from i j J to 1 jtf,, or ttt 
part only, it is evident that it is propofed wlthio the limit; and, 
by writing 135 and i ^6 inflead of w and JT in the above value of 
jr, it becomes Jf 3S •97*3107 =5 the fine of 74* ap' I7"jwariy» th« 
Ifttitudc required. 
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%d edition, diniioifhed by the greateft 
value poiEble of the variable quanti- 
ty a i^i> X JD) will, raanifeftly 
be a minimum, and confequently ^*'y 
Jlitn BD a nainimum, which, it is ^ 
evident, can only be when it is =o ; 
whence it clearly follows that th^ re- 
quired triangle will be right-angled at J?, becaufe (fince 
jiD is now proved =: BD = DC) it niay be circumf :ribed 
by the periphery of a ferai-drcle of that radius defcribcd 

about the center D\ hence by 47 Euc. i. AC will bi 

found =a-5oj and confequently i?i) = 45. 

CoROXLARY* l( Ba, Bcj be fuppofed any other pofition 
of the two given fides i^.V, BC, different from that here 
determined, then will AD •+- BD be always greater than' 
tfi+ Bd\ for JD* .+ BD^ being = a J* 4-///i», and 
iJD X DB cr 2adX dB [ by what has jmlbnow been de- 
monftrated), JD"^ + zJD X DB -h DB^ will therefore 
be greater than </ ^» •¥^ad y.JB -^ JB^ ^ and Jftonfequenily 
AD-¥ DBtr ad-^dB. 

V 

According to this method of folntion the queftion la alfo 
mfwered by Mr. Rob. ButUr, Mr. Rich. Gibbons, Mr. 
Da, Kinnebrook, P. M. of Durham, Mr. IV, Spicer^ acd 
fome others. 

An AlgebratcalJSduthn tc the fame by Mr. T. Bromh-alf. 

Put u^B = 40 = ^, -9<r = 30 - b, 'ID =; .r, and BD:=)'; 

then, per 12, a. Simp. Elein. Plane Geom. ift tdit. z.vx -i- 

m I r 1 / aa -h bb — ? v v . 

ajfj^rr^i^ 4- ^3; whence /=:v ~*> ^^d. 

confequcntly AC X i?-D ts 2: i.v v » winch 

» . . . rt. eiaA-bb — ixs* 

being to be a maximum per qnc^. 4.v x x — — 

will therefore be'a maximum, acfd conftquently, in fluxiq^s, 
%aaxx -h %bbxx — Sx' ;f :=i6; whence /7^4* ^3 '— 4^ < 

= o, antl confequcntly ax = \^ aa -+• ^^ = 50 = .-^Cr 
and hence It appears that BD = \ AC^ and alfo that /iBu » 
is a ^ight angle. 

This queftioa, was llkewlfe truly anfwered by Mr. TV. 
Barker, Mr. E. Batten^ Mr. Tht>. Bofworth, Mr. Ti^dl Bram* 
hy, Mr- y^j&/? B^iddUy Mr. ^?;i. Chapman^ Iv^r- /• Uampfon\ 

P 3 ' Mr. 



Mr. /^«f. Hardy ^ Mr. £^tju. <^/7rtf, }un. Jfir. Sam^ H^rhck^ 
Mr. Malactn Hifchlnsy Mr. .S/^/)^. H^dgfSy Mt« Ti^» i^fp* 
kinfon^ Mr. /. Rud/off, Mr. ^^xw. Kempy Mr. /^w. KingfioH^ 
Mr. ?[/»• Launders^ Mr. /2. Mallock^ Mr. 7)^^. Robinfm^ 
M/*. in^ Saunter/on y Mr. P. Sharp, Mr. y^. Stokes , Mr9«. 
Ehanor Suggett, Mr. /^;/?. Walton^ aod others-. 

VIII. QuBSTiON 496 answered hy Afr, Rich. Mallock. 

The other given limit, here meant, muft neceflarily be 
&ch 28 the bafe, the perimeter, the radiu5 of the circum- 
fcribing circle, or the like, which would confine the increafe 
of the reauired mangle within certain bounds or limits, and 
affedi: each of die including (ide^ exa6tly alijc.e, and then theic 
ixim may be always denoted by a certain right line deter>» 
mlnable by means of the faid limit, and confequently (the 
area of every plain triangle being = the redlangle under^nv 
two of its udes drawn into halt the fine of their includea 
angle, the triangle fought v(ill be a maximum, when the 
faid right line is fo divided, that, the re^angle of its two 
parts may be a maximum (the fine of the included angle be* 
icig; a conflant quantity^ /. e, when they are equal, which is 
too well known to neea a particular demonftration here. 

Mr. y. Hudfon puts h for the bafe, a for the fine of the 
given angle, / and c for the fine and cofine of half the fum, 
and X and jF for the fine and cofine of half the difference of the 
other two angles, and then the area (A the required triangle 

is readily found =:^^x -, which, it is manifefl, will 

continually increafe, as h increafes, and x, at the fame lime, 
decreafes, and confequenily that it will (under any afEgred 
pofHble value oi HS be greateff, when x is leafl, that is, 
when X vanifhes, ana the required triangle becomes ifofccles, 
whatever tlie other given limit may he, unlefs it reftrains 
the including fides from becoming equal at the fame time 
that, per queflion, they are fuppoicd every way capable of 
being fo, which would be abflird indeed, and incompatible 
with the true nature of the queftion ! — —If either of the in- 
cluding fides, or their difierence, or the difference of theic 
fquares, or the fum or difference arifing from either of 
them, being added to or fubtra^cd from* n times the othtr 
\except when n etjuals unity), or the like, were to be given^ 
then, they aflfe^mg the including fides not alike, the 
quelHon, in{^ead of being limited ihercby» would become 
eiihsr abfurd or infinite. , 

7lt 
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Tbt fame anfivered hy P. M, ^Durham {tbe Prop^fer). 
Ttakcn from the DUryfir the Year 1764. 

A^ame the points D^ E, in the fides BC^ AC, compro* 

htndiog the given angle, produced, and let 

the right line VE bt drawn,' and then the 

ADvE, as alfo each of its fides, will he 

given. But the triangles DCE, ACB, are 

the halves of parallelo^ranM ftanding about 

the commoo angle at 6, and parallelograms, 

ftanding about a common ansle, are dire^ly 

as the rectangles of their fiaes (13 £uc. 6), 

tlierefore alfo their halves will be in the fame ratio, /. e« 

LDCE : □ DCE : : AACB : □ ACB. Whence the 

AACB having a |^ven Z and any other limit whatever, 

is in a conftant ratio to the redangle under the fides about 

the faid given Z., and confequcntly when the A is greateft. 

the re^an^le will be the greatell alfo. But the fides AC^ 

BC, have a conflant analogy to the fines of the oppofite 

angles at the bafe, and may mutually be rcprcfented by each 

other ; therefore, when the redangle under the laid udes is 

a maximum, it is Rwmifeft that the rectangle under the fines 

of the angles at the bafe mu(i be a maximum aifo : But the 

fum of thefe angles being a conftant quantity, the redtancJe 

under their fines will be the greateii when the faid angles 

are equal, /. e. when the fides Tubten ding them are of con* 

fequencc equal (6 Euc. i). ^ E. Z>. 

IX, Qu E 8 T 1 ON 497 an/wered hy Mr. Rob. Butler. 



Let DAC reprefent the given parabola, and ^/* the 
dividing line pafHng 
through the focus 0, ^,^4— ^ 

and let the ordinates ^ ^"w* 

f/?, EL', be drawn per- 
pendicular upon the 
axis ALy putting AO 
2= a^ FR = 3f, and EL jy, 
=;f; then, per conies, / Jti, 

— = AR^ and '-^ = 

AL (4^ being =: the parameter); whence /J^ (= 41 -- 



givegi 




*y. 



g ■ ^ ■ ■ ■> ana ULzz ^ -; and therefore 



4aa 
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l££:z*£ + ,»;,.x '-^ + ^j X ^ - i^ X ^:i^^^ = 

2 •_! — =: — = i 7—=— = the area of the 

Sa ■6a 

figiire F,^E = a giren quantity ./, by the nature of the 
queftion (becaufe the area of the whole, Dj^C, and the 
ratio of the parts DFEC, F AE being given, per the 
queftion, the parts thenifelves will from thence like wife be 

given) ; but, by fimilar triangles, "x {FR) : ■' ^ ■ ^^~'V1 {RQ) 

\: y {E L) '. ' {OL) ; whence 4aa = ; 

ztxy, which value fubftiiuted in the preceding equation of 

-. o . I ar'-hv' . rxt4-xry — x? — y» 
the area, Sec. it becomes — -j^ h^ =— -^ ^— 

zz J,OT y^ +3j'*x + 3jfx» 'h x^ =:24aA: And hence, by 

-extraflion, jr -I- x comes out = 'taoZD^; from the fquare 
'of which fabtra(fling the equation 4yx = i6aa (found from 

above), and there refults^j^ — 2.vyH-yx= tj.// ,4^ — 16 a a, 
and confcquently y^xzz y 24^^ '^ — i6aa; and hence 
jf is found = I V 24 iT7\^ — 16^^ + i x JJJT^^, and x- 

==^X24^-^^ — 1*¥ 240^^ — 16^ a; from either of 

which equations the pofltion o/the line EOFh determined* 

* ♦ _ 

Mr. ly^' Kinnehrook anfwered it according to this method 
pf folution. exadly. 

The fame anf-MCrcJ otbernurfe hy Mr. VTm. Emblctott. 

Draw Hr perpendicular upon v^A^, and put xrr^r ; />es 

the panittittcr of the principal diameter or axis ^^A^'and 

fuppofe the right line FE (paffing through the focus 0) to 

be drawn as is req^aiied; and let the area of the fpace 

" FAME (which is given by the nature of the qucflion) be 

denoted by tf; then, per conies, HG will be found = ^i^^^-^, 

FE = 4.V -Jrp, tlr:s: ^px\ %c. Whence'.? (=: HGx\FE 

^ %.AU^F\^\l\ appear = -^ x 4>fT?^ : And confe- 

qiwintly 
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quently x = I X i-2f — £. from whence the pofitioa 

4 /> ' 4 

of the line FE may be readily determined* 

Mr^'JoSn Hudfon folred it according to this method 
Tery near. . 

The fame anfwered f nor e generally ly P. M. ^Durham. 

This truly ingenious gentleman fuppofes the point P, 
njroogh which the dividing Kne is required to pais, to be 
giyea any where in rl>e plane of the given parabola DAC 
Uirher within it or without), and likewife that the right Jine 
/; A ^ is drawn as required^ cutting the axis AB in 0^ and 
oivtding the given parabolic ^rcz DJC in the given pro- 
portion of » m «. 

Then, bifedtng EF in G, and drawing the diameter HG 
through t?, and the ordinate Em through £, meeting the 
viis AQ in i, and the diameter HGj produced, in /i the 
area DJC-, area EHF : : m^n : » :: BG^ lEl^ 
(cor. a. s% Sim. $)y whence El is given. Draw /^A'pcrpen- 
ir r'^ t<* *^€ axis in ^, and meeting the curve in J^, a* 
aJlo r» perpendicular to the ordinate Em, Then (by a pro- 
perty otthe parabola) y^^xp = a£L«; alfo (by another 
property) Fnxp=2C2S»m: But AKyp- 9K'' ; there- 
fore<?^x> = j^Ar»-*C}£Iir: Whence jgiT* —O^L/* 
^*Z3Enmii{0TC X Fn iC) P K \ En,\.^. ^K-" -UlELn 
^nmx PK. CaH PK:=za, ^K - b, EI r= c, and IL 
— X, then will fiL=^ + x, Ln =r — x, and nm = ^^ t 
Wherefore bh — <rr +;ex r: a^x, and confequently ii — x** 
'^ aa '^bb -^ cc» 

C0R0LI.AKY I.' If the point P be in the curve, then ^<f — 
bb = o, and a — x = r. 

Corollary a. But if the point P be in the ax?s, then 
tf = o, and X x =s^^ — ^^, 

This queftion is likewife ingcnioufly anfwered by Mr. jT. 
nampfin^ Mr. /^. .Si^^r/, and others. 

X. QuEsYioN 498 anfweted, 

IfBDhi fuppofed to, be produced out to F till the tim^ 
of perpendicular defcent along it fhall be equal to the time 
of defceat along BJ or BC, and the circumference of a 

circle 
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circlebe defcribcd abcut ^Fas a di- /^ 

ameter, ii will, it Is very well known, 
pafs through the points ^^ and C (fee 
art. 104 p« 230 and 131 of Simpfon^s 
Fluxions, 2d edition); whence, DC^ 
bei ng = BDy . DF and J E^ -BE 

X /i A> 4- JJt\ by the property of the 
circle, we fhal l have AE^ Y^C D^ = 

BEycBDy. EDxpF-j-DF*, which 

it is evident, by inlpc^ion, can admit 

of neither max. nor minimum ; but if it were required to 

be equal to a givcD quantity (w* ), then, ED XDF'^'DF* 

(= DFxTUnJT) being = j^^^j^j^ (which fuppofe 

Ti nn) we ftiall,- by defcvibing a femi-cxt^cle END upon 

^ ED, 3S SL diameter, and Hrawmg a tangent to it fuch, that 

the diftance intercept^ed between the point of contad G and 

its interfc^ion F witli ED produced may be = /?, find the 

value of DF required. Thus, in Dfiy perpendicular to 

ED, take Ds 3= »; join the points 0, /, with a right line, 
and from the point G, where it interfefts thefaid femi- 
circle, draw (7 F perpendicular to Oj, meeting OD produced 
in F, and the thing is done; for GF is manifefuy zn Ds 
(= «, by conftrudlion). 

XI. QuESTioM 499 anfiuered hy Mr, R. Butler. 

Put a and h equal to the cofines of 2 and OZ^ the co- 
altitudes at firft and fecond obfer- 
vations, refpe<ftively ; m and n equal 
to the fme and cofine of Z P (the co- 
Jatitudc) and x and j> equal to the 
, fine and cofine of 0P or OP (the 
fun*sf diftance from the north pole) ; ^ 



then, per fbherics, = cofine 

of the Z O fZ ; the fine of which 

Whence, 



. ^M mxx — a 
IS 



ny 



;i 




mx 



putting ^'and q equal to the fine and cofine of AOPO 



(i5«), the cofloeof ZiJP^ will be found == 2 



_. qa — nay 



771 X 



f^m,»xx^-,u-«y\ ^ ^^^ confequently qa -nqy + 
p./ 



Hi m .w -r^ a 



/*yP ^uy=:b [by /. ndcrfja's theorem); 

horn 
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from whence j^ is found = fine of 13^ degrees, anfwering to 
the lift of June; in the forenoon of which, at the hours of 
9 and 10, the obfervations appear to have been made. -* 

The fame answered otber^wifff by Mr. T. All^, 

For thecofines of the giv.en coaltiudes Q)Z and OZpm a 
and b refpe^ively and c and d = the line and cofine of ZP, 
the colntitude ; w and n = the fine and cofine of the given 
interval of time [OPQ) = 15**) between the two obfervations, 
and X and jr = the fince and cofine of OP (C?P) the codecH- 

nation (radius 1) ; then will and i be equal to 

the coiines of ZPO. and ZP0 refpeiftively. Whence, per 

fpherics, and the nature of the qucftion, n x -— i + ^ 

y^ I — ^ "" .^ . s= ; and hence, by fubflitutins 

ccxx ex ' ** 

/for 5 — 7?^, and/ for </ — »^,wegetfBxv x -^ 

ccxx 

r= , and confeqnently (by involution, &c. and put- 

•* •* - . • 

tingy=:// -h/ww^/i/+ nuneCy gzr. mmda + //, and— i 
zzLftimcc — mmaa — //) fyy — igy = — k\ from the re- 

folution of which y is found = — -^^^^ .^\ * , exprcffing 

the fine of the declination required; from whence every 
thing elfe wanted, may be readily determined. 

Mr. Charles Green (the propofer) anfwers it by !i prorefs 
not materially diflPerent from that above exhibited ; and froni 
thence finds x = 91 7 r 796 = cofine of 23" 29* nearly. 
Whence the hours of obfervation appear to be o and 10 on 
the aift of June; which agree very near with obfervation : 
but theory and calculation will differ a few feconds, 
nay even minutes, fometimes, from the nicefl obfervations. 

Mr. Rich, Cibhonsy Mr. Da- Kinnehrooks and P. M, of 
Durhai7iy'h^ very curious and ihort proceffes, have like wife 
brought out the fame conclufion. ^ 

Ingenious anfwers to this qu^ftion have Hkewlfe been re- 
ceived from Mr. T. Barkery Mr. J, Buddlgy Mr. T. Hop" . 
kinforiy Mr. J, Htidfony Mr. IV,.' Kins^/orty Mr. J, Pottery 
Mr.Th, Robtn/on^ l/lv^, Eleanor Suggetty Mr. tV, Sutton^ 
and others. 

.• XII. QuES- 
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XII. Question coq anfmered hy Mr. John Potter j 
to Mr. Tho. Harris, tie Propofsr. 

SIK. 

The latitude below is fhewn *, 
Yet I4iillis ftill may be your own. 

* la 64^ 33' 48^ north latitude^ 

. Another Anf^er to the fame. 

Let / and c =: the firve and cofine of P0 [See lajifig^ 
"t)r ?0 \=- 66^ ^11' ) the fun's diftance from the north poK P\ 
.y and X c= tlie fine and cofine o£ ZP (the colatitude} and z 
and u = thofe of the Z. Z PO (zn PO per nature of the 
queftion ; then will 2uu — i = cofine 2LZPQ), and per 
fpherics, 2uuys — sy -Jr ex. (=: the cofine of Z ©) will be 

C X 

ss o (per queflion); whence %uus ";=: s ^ r And in the 

right-angled fpherical triangle OZPyU\\ :: - : — = - =2 

, - ^ . s- us y 

cotangent of-ZP; from which is derived %uus zs, -^^-^ -^ 

sxx 

Whence, by equality, / = ; and confequently 

- = a'4 05 701^= tang, of 64** 35' 48*, the latitude reciuired* 

y 

According to this method, very nearly, the anfwer is 
given by Mr. T. Ai/ert, Mr. Tho. Barker^ Mr, R. B titter^ 
Mr, W, CbapmaHy Mr. J. If amp/on y Mr. Da, Kinnehrook^ 
and Mr. Paul. Sharp This queftion is lifcewife ingeni- 
ously anfwered by Mr. Tho. Bqfyjorth, Mr. Jj>ht Btiddle^ 
Mr. Rich. Deningi Mr. Rich. ^Gibbons, Mr. Sam. Harlock^ 
Mr. Ma! achy Hitchinsy Mr. Steph. Hodges y Mr. Tho. Hop*, ' 
kinfin, Mr. John Hud/on, Mr. JV. Kingflon, P. M. of Dur- 
ham y Mr. Wm. Spire r, Mt. Ja. StokeSy Mrs. Eleanor Sug» 
getty Mr. JV. SMtton^ i/lr. Matt. IVard, and others. 

XIII.QuESTioK 501 anfiuered by Mr. D. Kinncbrook. 

Construction. Throup,h the given point P draw P/ 
piraltel to the fide ,4 B, of the given plane triangle ABCy 
meeting the other fide thereof, BC^ produced in D, and 

taiie 




take DIto DT in tbc gi'^ea j^ 
ntio, and let the poiocs /, T, 2V<v 
be joined : Take D^to PI /T^^ 'P ^ 
9& JJT to D I, and draw ^/2 ti^Q \y^P 
parallel to -^.ff meeting IT in rr^^^^^-^^ n 
R\ through A draw yi/(7 pa- 
rallel to IT meeting ID ia 6', ^ 

and fiom thence let C L be T , JT^ 
paralleHo Z)T meeting IT in L: Then from /? towards / 
take /eA'fo, that /^A'Xi* ATroaybc = RTXAG, and join 
the points Ky ^, and through the point J» and parallel to 
K0, Jet the right line NJF be drawn meeting ID and Z)/' 
ill ^and F: Laftly, join the points P, r, and that will be the 
line required to be drawn, it cutting JS in E fo, that A£ 
1 BF zz ID : DTy the ratio given, by conftruftion. 

Demonstration. By conftru^on, LKz RT : > JG r 
RK :: (by fim. triangles)* NG : /?P^ whence, by alter- 
nation and .ecfuaKty, jUa : HG : : ^T : R^ii (by fim. 
triangles) // : JD : : IL z IG \ and hence it follow*, 
that the right fine UK (when drawn) will be parallel to 
GL or i?7'(by corol. theor. la. 4.of Simp.'Elcm. of Plane 
Geom. 2d edit.), and confequcntly that, A/^bcingparalUl 
tT> A'j^(by conftruiftion), HK^F will be a parallelogram: 
whence (per fim. triangles) HK\F^ : /// : : DT z DI 
:: D^z PI (by conUru<^ion), and confequcntly DF 
('Z)^— F^).: P// (/>/-^ ///)'• : D^: PI; but />F 
: PIT :: BJz, AE (by lim; triangles): Whence, by equa- 
lity, BF : AE ; : Z)i^: Pi, that is, in. the given ratio. 

Mr. R, Bu4ier has conilruded this queilion in the fame 
manner, very near. 

The fame anfwered othertvjfg by P. M. tf/ Durham, and 

Mr. T. Mofs i^the Propofer). 

Suppofe the thing done, and P-EFto be the pofition of 
the right fine required; draw Pd parallel to BC^ and take 
dg to Pd in the given ratio of AE to BFy and then AE : 
gd z : {BF : Pd) :: BE i dE (by fim. triangles), and, 
compdundly, AE : y/jff :: gd z gE; wherefore AB and 
gd being both given in length ana pofition, it is now only 
required to produce the given right line Ag to E fo,/ that 
the re<5tangle undery^^ and gE may be eaual to the given 
re(SlangIe under AB and gd, whicn is elegantly done in 
Simpfon's Selc<5t Exercifes, p. 94. 

Mr. IVm, Emhleton alfo gave a curious conftrudlidn, which 
is' unluckily omitted^ 
Diary Mqth:\o\Ali: Q^ " . . XIV.Qi/ES- 
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XIV. QuBSTioif 502 anfioertdfy Mr^ W. Spencer. 



V 

X 



Multiply each fide of the gii«ii floxionl equttioa (^ — - 
« ) by ■ , and k becomes — -^ ^ — ^ 

s ■ ; the eqiation of the fluents of which is CTidently 

^ — '~ II I I or - s= ■ ■ ' when x and 3 arc 

eachsstf; whence the equation of the fluents truly cor* 
i^eds accprdbg to the conditions of the queftion, will be . 

-^ — — - S5 — i ■— ;^ ; and confequently 

«x* " tfxw — jf-t-x ** — w-T-i 

jr* s ' u^ wul be the 

a,fM — «4-i 

cquatioo. eiduUting the relation of the fluents x and y re* 
quired. 

CoROLLAar. l£ tt:s:u then will ^ =s ^ ' , 

X ma 

A9 equation of the fluents in this cafe* (kc. 

True anfwers to this queftion have been received froai ^ 
Mr. T, JlUni^t pnopoier), Mr. R. Buttery Mr. Wm. Em* 
HetPfif Mr. Da* Kinacbrook^ P. M. of Durham, and others. 

Tic Prize Question anfvoered by Mr. T. Allen, 0/ 

Spalding, in Lincolnfhire. 

} Let C reprefent the earth's center^ and the arc AB any i 

altitude ^ the moon, conGdered as ra- \ 

riable. Put the fine of Ad (iC (the 
horizontal parallax) s: •0x74524 = a 
(radius x.) and the fine of the jLZdB 
(the mooD*8 vifible zenith diflancc) = *•, 
and then the fine and cofine of ^dBC, 
the true parallax in altit ude, will r ea- 
dily be found zzax and Vi--aaxx rc'^ 
iped ively: Whence xVi -^.omxx -^ 
dixVi — x* = fine of jiZCB, the true zenith diftaoGe; . 

and' 




*i 



and coiifequeotly, x : x ^i ^^aa xx^^axVi^^xx :; # : 
ax^i — aaxx — /iaxVi — x x, the fine of the er roneous , 
parallax^ Therefore MX'^ax^i ^aaxx'^ aax ^i^xx^ 

or, which is the fame thing, a^— V*»— <»^ ** 4-*%^x*— x* 

« • 

is required to be a maximum: In fluxions ' + .- 



• 




, X — ax*x , ^ i-^^ififTx , 

+ 4f X ' ^ I ■ =0; whence -7— «• + * X - 

VX""** yi — aaxx ^i — xx 

=: X : From the refolution of which equation the value of x 

is found = '71039 = the fine of 45® 16' very near. Whence 

the moon's true zeaith diilance \ZCB)\% readily fonnds: 

44** 33' ^I'y and the error of parallax =: tx" 4i^\ which 

was required. 

This queftion is likewife aofwered by Mr. R. Butler^ Mr, 

^^qf> Fyher; Mr. Ckd. Green^ Mr. D. Ktnnibrook, and others; 
ut the above anfwer, and Mr. G» WitcheiP%^ being the only 
true ones that came to hand within th^ limited time, the; 
authors thereof are therefore entitled to the prizes, the 
former of them to the lot of ^a» and the latter to thiat of 
I Diaries. ^ 

The EcHpfes calculated for 1763. 

There will be only two eclipfes this year, both of the 
fun, and both inviflbie to the inhabitants of this part of the 
earth. They happen in the following order. 

The €rft is on'April ijtb, a little after ten in the mornings 
and will be Tcy confpicuous to the Ethiopians, Abyffiaians» 
ftc* 

TRe fecond, O61ober ytb, about one in the morning, and 
will be feen by thofe who are that time failing on the Pa- 
cific Ocean, near the equinoAial. 

Mc Stephen Hodgety at the Right Hon. Lord 8pencer*s» 
at Althorp, near Northampton, obferves the fanae as above. 

Mr. J. Metcalfe has obliged us with with a general cal« 
eolation of thefe edipfes, but as ihey are invifibie here, and 
we ^e ftraitened for room» we mufl omit them. 
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I. QvESTioR 503, iy Mr. Tho. Sadler* 

At Marbary a mdd doth dwells 
Whofe wit and beauty moft excel ; 
She feems to riral ev'ry fair ; 
They're few that can with her compare': 
Her neight, age» fortone, you wijl know . . 

From th' equations propos'd below. "• 

* + V*"*=**»*5»94- "5 Where * =s her fortune, 

.xjFaJ3:j7<>9W'ia. f jr = her height in inches 

9SX =s Ay J 4- a r. C z :s her ,age-^o be (blvcd 

• J (by a quadiatic 

• • • 

IL Quest. 5041 hy //^^ iZ'rc^, JKr. Wyvell Blennerhaflitt.' 

A fhip, at a certain port ^, obferves two iilands B andC; 
B bears from her N. N. £• and C £. S. £. From thence fail-- 
ing £. by N. 5 miles, 6nds B and 6* equally diflant from hcr> 
and continuing the fame courfe 5 miles farther, (he had the 
faid iflands in a right line \ required the port's diftance from 
' the two idai^ds S^Cl arid aifo the (Kip's defiance from them 
at the fecdnd and third obfervationsu 

»• ■ .' 

III. Qu E 8 T I o N 505, hy Mr. J. Hudfon^ Land Survey^tm 

There are two places in the fame parallel of nprth lati- 
• tude, differing in longitude zo^, and their diftance on the 
parallel is known to exceed their diftance op the arc of a 
great circle by »'335 miles ; required the latitude and neareft 
diflance of the faid two places^ fuppoiing the earth fpheri- 
calj and 60 miles = a degree. 

IV. QoESTioN 506, ^^Geometricus, 

In two ftmilar richt-angled triangles, there is gireo the 
bafe of the one, and the perpendicular of the other, in one 
fum; and it is propof^d to determine the triangles fuch, 
that their hypothenufes (hall form the legs of another tri'-s 
angle (imilar to them ; and fo, that the ium of theii three 
areas may be of a given magnitude. 

V. Q^Es* 
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V. QvESTioN 507t fy ^f* W. Spkcr. 

Given the area of a plane mang[Ie =r 13^, and its vertical 
aogle =: 73^ 34' » and che iide of its infcnbed iquare = 9.6 
to defcribe the cnaogle. 

VI. Question 508, fy Mr. T. Barker, o/WtRhzlU 

Suppofing }4 and i? to reprefent two right lioes, whereof 
the fam is given = /, and ~ to denote any given ratio. 
Kequired to deter)nine> by a geometrical con(lru6tion« what 
A and B themfelves mull be> fo that ^* + - X B'^ may 
bes:^4:^ a given fquare. . 

VII. Q0B8TJ011 509, ly Mr. T, Mofi. 

A lays j9 one hundred guineas to i, that in 25 throws 
Vith 5 half-pence, he does not throw, precifely, 4 -heads 
the firft 5 throws, 6 heads the next 5 throws, 8 the 3d, 10 
the 4th, and i% the lail 5 throws: Required the refpe^vc 
values of thefe two gamelters expedlations. 

Vlli. QuESTioH 51b, Ij Mr. Rob. Butler. 

Soppofe in latitude s%^ north, a femi- circular plane, whls/e 
radius is 20 feet, to be placed in the plane of the mcri* 
dian, with its bafe downwards; at what time in the after* 
coon, on iift June» will its (hadow cover juii one acre on an 
horizontal plane i 

IX. QuESTtoM ^tif ^ Mr. Malachy Hitchins. 

In latitude 50^ north, there is a cylinder, whofe internal 
diameter is =: 6 feet, and length := 11 feet, lying on the ho« 
rlzontal plane, and making an angle with the meridian p 
so* eaft; at what time of the day, on May 10, 1763, wiil 
the greateft part of its internal fup^riicies be enlightened by 
the Am ; and what ratio will that enlightened fpace bear tQ 
the whole internal fuperficies ? 

X. QuESTiioN 51a, fy Mr. Jofejih Walter. 

Two right lines, drawn from the fame point, being given 
both in leo^ andpoiition ; 'tis required fo to apply a right 
hat, of a giyeo length^i between themi and fubuoding the 

Q.3 given 
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giren angle, tibat the part of the one of them, next the faid 
angle, may be to the alternate part of the other, in the 
given ratio of p to ^. 

XI. QuKSTioN 513, Ijf Mr. T. Mofs. 

Let the ratio of the head and bung diameters be what 4t 
^ill, within certain lihiits, a fpheroidal ca(k may be fo 
formed, that the diagonal line, fuch as is now graduated 
upon gauging rods, will exhibit the true content of the cafk: 
'Tis propofed to find, by a general method, what ihofe li-» 
mits are, and how near the nead and bung diameters cab 
approach tathe ratio of equality, before the above circum* 
uance f^ijs. 

XII. Question ^14, lfMr:VT\\\xzm Eiobleton. 




fpecific gravity to be in proportion to that of the water, as 
a to 3. 

XIIL QuBSTiow 515, ly Mr. Abr. Bothara. 

Suppoie a perfeAly eladic ball, of % inches diameter, ta 
|:>e let fall upon the Surface of an hemifphere whofe diameter 
is so inches, from the height of 5 feet above the plane of 
the horizon or baie of the hemifphere ; to find at what dif* 
tance from the axis the ball muft defcend, {o that, after, b^* 
ing refle6led at the furface, it (hall impinge upon the ho- 
rizQQ at the greateit diliaoce poi^ble frpooi the center of the 
}iemiiphere. 

XIV. Question 516, hy Mlfs i\nn Nicholh. 

The latitude pray fhew; the hour oW night * too tell. 
When ^he three ftars below f are in one parallel. % ' 
* On Jan. i, 1 7^3. f Sirius, Cor Leonis, and Aliah.' \ Of Altitude. 

XV, Question 517, hy Mr. William Spencw- 

Given 4x* + 8jf*af» +x*j?» +4^^*^* — .v'j«=o,*to 
find the value of* when j» = %^ fuppofihg^bat x = *, when 
y vaaiibes gr becoQ^es = o* 

The 
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' TX/Pmzi Question, fy Mr. T. Mofi. ' 

Through the angular point C^ of a 
given pluie triangle AoX^y to draw, 
geometrically, a right liny fo, that 
two others AD^ BE^ being drawto/ 
from the given points y^,.^ to meet —- — >-^*__j_ 
the fame, and make given angles with 'S C 'i 
the right line AB^ whofe fum is leis 
than two right angles, their redangle (ADX BE) may be 
of a grren magnitude* 
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^eftions anfwered^ 

TWENTY fo«r charmer's age appears to be;- • 
Height fixty-iive*, as near as I can fee : * Inches^ 
Her fortune too will eafijy be found, 
Kearly a hundred, thirty, and one pound. 

The fame anfmered hy Mr^ Edw, Griffiths, Wrkhtg-^majier^ 

m EUefmere, Shropiliire. 

Puta8i*5294==<?; X70988*»i=i: and then, bytraofpoj* 
iitipn, involution, &c. .\yill be. found aa-^ %ax -f- xx =2 
Ay J •¥ z z'-h 4yt^xx'i'4yz (per equality, &c.) : Whence 
aa^2ax^4yZf and confequently aax — iaxx=r 4xyz 
= 4* (per qucft.) ; from the refblution of which equation, 
y comes out^i5i'5294)* and from thence her age is readily 

found = ao years, and her height =5^5 inches. In tht 

fame manner the a^ifwer is given by Mr. 7- Hnvipfon^ who 
thinks it a rery great pity that fo tall a beauty fliould hav«L 
no greater fortune. 

This queflidn is likewift truly and concifely anfwered by 
MefT. The. Baker, Tho. Barker, Geo. Bland, T. BromhaU 
(both of Mr. Alien's fchool), J, Eadw, Rok Forfier, Rich 
CihhQns^ Stepb. Hodges, J, Pgtter, T. &udUr, (thepropofcr), 

Th9. 
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Tho. Sander/on, Wm. Stwel!^ Paul Sbarp, Wm.^ SpUer^ J. 
Siokei, Eleanor Suggett^ J- Stvatr, Jfaac Tar rati ^ Frasch 
Taylor, J. Walker, Tho. Walker. J. Wood, Ja. Toung, and 
oUicrs. 

f 

II, (^B ST ION 504 nnfwtrei Ij Mr. T. Bromhall, at 

Mr. Allen'/, at Spalding. 

.Let J rcprcfent the oort; B, C tlic two iflands; JD 
the (hip's courfe ; and /, Z). her {>Iaces 
at the feoond and third ohferYaikMiS : 
aad let the points JtC\ A,'B\ B,C\ 
Ct L and i?> L be joined* and draw Df 
and IH I ^^, and DE and IG \CA 
reipe^rely: and then, by triffononsctry 
wUl be readily found I? f (a Itt) = $*ss 
= *, and/J£(=»/t7) = 8-3x6 = r. 

Put AD (:= 10 miles) = a, and CF'ss, x; and then, per 

he .^.^^ 

fimilar triangles, x *. i :: c : — :=: EB: Whence CN =s 

X +ic».BG = — + i*, and confeqiieiidy (4f &c. j) xx 

5= J? /•, p^r queft.) i. c. xx + r x = — + — : Whence« 
xi — bbcxe+x(^x^ +rx' — i^tfx — 55^tf) = o, and 

eonfequently x' — ^^<: = 6, or x' szlhe, and x:s^bBc 
^ 6*35488 ; and heoce will be found ^f=s 14-6695, ^^ = 
iV8i47> /C(=:/^) = io'8730, iOCs: 8-4409, aadZ>J7s: 
xro44t miles refpeAively. 

In this manner nearly, the anfwer is given by Meflrs. ' 
Blennerhaffett (the propoferj, Tho. Bramley^ John Crqfs, 
J. Eadon^ Rich. Gihbons^ J> n^m^ony Stiph. Hod^es^ Steph. 
t^gUf Tho. Sanderfin, P. Sharp, Wm. Spicer, Eleamr Sug* 
gett, Tbo^ Walker, Ja. Toung, and others. 

Mr. Wm. Emhleton conftruds and folves it by means ef 
the femt-cubical parab<ria only, to which it evidently apper* 
tains; and Sa/tgrado.lnn. conitru^s and'folves it generally j; 
viz. when AI jMd lu are in an^ given ratio whatever, by 
means of the interfedbion of a circle with a hyperbola de« 
fcribed, to th^ afymptotes AC, ABi through the given 
point D,^. 

From 
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From tite information received from feveral correfp^n- 
dents, if appears that this queftion, after the copy of the 
lafl year's Ladies* Diary was delivered, has been propofed 
aqd anfwcred in fereral of the magazines ; an affair the more 
furprizingy as we cannot prevail on oorfehes to think that 
the ingenious propofer would a^ fo diOionourably, as tp 
*fend any thing he had devoted to the fervice of the Ladies* 
Diary to another place. 

IIL Question 505 a/tfwcred fy Mr. Wm. Spicer. : 

Put a = 600 (= lo* X 60 = 4 the given difference of loo- 
giuide in geographical miles }, b =: nat. iine of 10^. 2 r =: 
»'3I5 (the given excels of the diftance on the parallel aboVe 
that on the arc of a great circle), and x = the cofine of the 
latitude required (raoTr: j); ana then ax will = i the dif- 
taoce of the. two places on the parallel, and ^x r: the fitfe 
of i their diilance on the arc of a great circle: Whence, 
puttiBg t;>=:'t£o' degrees in the fsdd arc -of a great, tfrcle, 
we fhall have 6ov = ax — c, per queii. and confequently 

i» = '" = fine of 3»* 43' 25'; and hence the latitude 



appears to be about 57® x^* 35*, and iif« fr««ieS dlil;;zcs of 
the two places 646*3635 geographical miles. 

Mr. J, Hatttpfon and Mr. C. Hufton put r = 3437*64 
(= number of geographical miles in the earth's radius); y i= 
Cne of ;| the required diftance of the two places on tne arc 

of a great circle (rad. «)» 7 — r^^di all the rell as above ; 
and then, by a very eafy and fhort procefi, find dy — ^^ 

_ Lirvi_ l±l±rf. _ &c. = . ; froM which, by re- 

verting the ferjes, jf comes out = "09255; and from thence 
they and every thbg elfe nearly the fame as above. 

Mr^ Rich. Gihlons, Mr. Paul Sharp, Mr. Jof.^ JVclJler, 
juD. ai^d fbme othess, have alio anfwered this queiftion. . 
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IV. QuitTioN ^06 anjhotred fy /Ur^Kich. Gibbons, 

Upon 'E D, the giren fvnn of the bafe and p^rpendscidar^ 
<onnitute the redacgle ^C^the fum of tbc , 

three giTcn areas, and alfo about the lame, 
as a diameter, conceive a femicircie to be de* 
fcribed, catting yfC in B ; join the points E^ 
B, and D, B; and EJB, BCD, and DBE, 
will be the three triangles required; which 
is 100 evident to need a demonilration. 

In this manner exa^y it is conilrudked by JduR»k Butler^ 
Mr. TFm. EmhUton, Mr. ThOi» Sanderjhn, Isan^rado^yxa. xrvSi 
others ; and Meff. 71 Barker, Geo* Bland, y . BromhaU, J^ 
Eadon, J. Ham^on, B. Rohinfon, Paul Sharpy IV. Spieer^ 
Eleanor Suggetty Tbo, Walker, JV» C Matbemattcus^ ^* 
have fent algebraic folutions to it* . 

V. QuiSTrt)!f so*] anftvered ly Mr* C. Huttos* 

/' 
CoHSTRXTCTioN. Producc j4B, the fide of the i^tca vfir 
{bribed fquare , to, C, fo that j4B XBC 
may be zz twice the, give» area, of the. JU^ 

triangle, and t^fee BD, -L j4C at B, 
a mean proportional between y^B kud 
B C, and on BC conceive a femicircie 
i^ £ C to be defcribed , and draw DE 
y^C meeting the fame in E, from 
whence let jFF be drawn B DB meeting j4C in Fs Then, 
if on FC a fegment FHC of a circle, to contain the given 
vertical angle, be defcribed, and FG be taken =: FB, and 
GH drawn g FC, meeting the arc FHC in //, and the 
points B, F, and H,C, be joined* FHC will be the tri- 
angle required. 

DEMONSTjtATioif* The Z Fj^^ = the g^ven angle, per 
condru^l. and twice the area of the A FtiCzz FCX tG 
= (by conftrudl.) FCxFB ^ (per prop. oF the<:ir.) FE* 
= BD* = jiB XBC^ twice the given area, by conftruft. 

A B X BC 
And (by prob. 3d part ad Simp. Sele(5l Exercifes) prlT ST^ 

s= — 2^i — -^^9 ^^^ ^4e of the given infcribed fquare, 

by conflru6lion. ^E,D. 

NoTB, When GH neither cuts nor touches the fegment 
FKC, this queft* is» maoifefUy^ impoffible. 

Mr. 




• Mr. Wm. Embieton^ Mr; Steph. Ogle^ and Sangrado, jnn. 

c«n<hrua it nearly in the &mc loaiiiier. Mcff, T. Barker ^ 

T. Bromhalls Geo. Bland, J. Hipnp/on^ Paul Sharp^ ficc. 
kave however pointed out ugemous methods whereby it 
may be folded algebraicaiiy. 

VI. QuESTiOH 50S ampivered fy Mr* Win, Embleton. 

Construction. Upon AC = /, the fipyen fum of the 
two right iiiies, coaftitute the reAaogle 
JE =r ect and take JB = AH, and 
4heii AB, BC will be the meafares of 
A and B refpedively, and hi the given 
>atto of m to n For, drawing oFl 
AHt^soid producing it and EC till they 
heccnae each = FJEIBC), and joining 
their extreme$ (7, Z>, tnen, fuppofing 
AB t BC : : 9» : 0, it will he m i n : 




AB>^BC{^BF 



y^BC^ BE)i BC* : Whence BE ^^ y. BC* % to 
which eqpal magnitudes^ the equal magnitudes AF, AB*^ 
beiftgrclpeaiFely added, it wil! become AB* -^^ X BC* 

r= AF'^'BE = AEsi'ce, per cohftru£^ion, &c. 

Note, This queftion will be found ufeful in the folution 
of fome difficult problems relating to trian^es. 

Thfamt anfvoered by Mr^ Da, Kiimebrook. 

CoHSTRtJCTiow. Take HE = /, the given fum of the 
two right linesj and from the center H, with radius r, fup- 
foie the circular arc IN^ cutting HE in N, to b^ defcribed, 
and draw LM perpendicular any where upon NE, j^nd fa 
as that LM* be to ME* : : m: n, and let the points E, L, 
bejoioed by a right line produced, tilHt meets the faid arc 
in K% from whence draw ATF JL HEy aad HF, FE will 
W the meafures oi A and B reqaired.-*-^For« j dining the 

points H,K,nim : : FE* : FK* = - X FE* (by con- 

ftru^oD and (im. triangles, EML, EFK), and (by 47 E. x) 

HF* -k-- X FE* (=2 FAT*) = cc (=i HK*, per con- 

ftruftion). 

Mi". Rob, Butler and Mr. T^o. Sanderfin alfo conftruft it 
e&adly according to this method. 

A mor9 



Jt more general Anfioer U ibcfamtf hj P. M. c/l>Qrh2m. 

^nppofc in z right line the two points J, B were giren, 
and It was required to dctcnniBC another 
point C therein, fuch Aat « x ^^» -+- « x AG^FJ^CBK 

Bifea y^J? in (?, and dwidc it »» ^ m the jg jj 

given ratio of «r to » ; take OK, lo that 

fl* + « nuy be to /> in the duplicate ratio 

of />£ to^AT, and, making FG (towards oppofitepartj 

of F) = FQ, take C;C, fo that the reftangle under n and 

CO may be equal to the given reAangle under j^K and A-tf: 

(Simp. Gcom. Pn 6), and C Ihall be the point required. 

DemomstratioK. For, fince JB is bifedlcd in 67, 
n A KB -4- y^^* = OK^ (6 Euc; a) and dGCO =z 
^GOC+OC* (3 Euc. a) =r aDF^^C'+^^tTs bejaufd 
^/? c= %F0 (hyp.). B«t a^C6^ = JKB (hyp.);. there- 
fore 7, □ FOC -^OO -4- ^^» = C? A'^ , and, ro nhiplym g 
both fides by m -^ n^ m + n x a □ FOC + w -r » x 
ZJ^* ^^6'*' = w-t-/» x<9Ar» z=ipy,DE^ (hyp.)- Again, 
becaufe y/2? is divided in F in the ratio of m van, ai^ bi- 
feaed in 0, therefore m -^n : m — n :: {JO : FO -.:) 
tlJOC I dFOC; and confegu cntly m 4-// x UJFOQ 
zz rn^ ^y^ Z3J0C : Wh ence (m — n x % C3J0C + 

= ) w X y^^* + « X BC* =p X Z)J?». 

Corollary i. As the point C falls within or without 
the terms (or points) J, B, the right line JB wiil be th^ 
fum or difference of the right lines fought. 

Corollary a. The numerical folution is had from tK ia 

equation w — « x ;i □ J0C+ m-^n x JW- -h c/C* =a 
py. DE^9 where p is univerfal, but in the queilioo is linoted' 
to the value «. 

Neat geometrical conflrudions to this queftion have alfa 
been received from Mr. T. Barker (the propofer), Sangrado^ 
jjun. Mr, JV, Spic^r, and others. 
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VII. Question 509 anfiaered hy Mr. W. Spencer. 

• 

The throwing of m heads, precifely, in n throws with j> 
halfpence, being evidently the fame as throwing m heads 
precifeiy in » x^ throws with one half-penny only, it fol- 
lows, from corol. to prob. 5 on page la, &c. of Simp. Nat. . 
and Laws of Chance, that, if the 5th, 7th, 9th, xith, and 
13th terms of the tri nomial i + i raifed to the ajth power, 
be each divided by i -M^V, they will be the refpcftive 

probabilities required, /. e, puttiog — X — X — X^X 

i^.^X^X^X^X?xHxi^.a„d/>X*-ixf 
8^j 6 7 8-9 »o ^ 5 6 

xl2>c^xi^X^xi^X^ will be the refpcdlvc 

probabilities of throwing the number of heads as fpeclHed 
m the queftion, confidering them as independent one of 
another : and therefore the probability of their all happen- 
• ing together, according to fome order or other, wifl, by 
corol. to prob. xfl of Simp. J^a^s of Chance aforcfaid, be 

cxpreffed by p^ X —r- X "ZT i'^ ~^r X --r- X —r- X — ;- 

X £i X — ; but there being 1x4x3x4x5 (= lao) per- 
il 1% 

mutations, or different 6rders or ways in which 5 fuch 

events may all happen together, the probability of their 

happening m the precife order required in the queftion will 

, - V p^ X ai*.40*.i9'. i85.i7*.t6*. 15.T4 _. 

therefore be ^ — •■ . .^ \ p. — r- — i ' * From 

i»ox5*.64*75.8».9*.io*. II. iz 

whence the values of A and B'z expectations may readily 

Be found, &c. , . 

Much after the fame manner the anfwer is given by Mr. 
, Wm* EmbUton, Mr. C: Hutton^ Mr. Mofs (the propofer) 
Sangradoy jun. and fome others. 

VIII. QussTioN Jio anfwered by P. M. ^Durham. 

It may be eafily fhewn, in the proje(5lion of any regular , 
figure, whether right-lined or a conic fcin:ion, that the area 
of the plane of the figure is to the area of its pnjeiftion, as 
the height of the plane above the horizon multiplied by 

Diary MatL Vol. III. R • radiua. 
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radius, is to the (hadow of the faid height mal(ipHed by the 
iioc of the angle, which the faid (hadow makes with ihe 
meridian ; but this angle is the fan*s azimuth ; and the area 
of the plane, its j)rojeAion, and alfo its height, are giyen : 
And therefore, calling its height =ir, its madbwizj^ the 
given ratio of the plane's Ijirface to its proje^ion as ni to n^ 
and, likewiie, denoting the colines of the given latitude and 
declination by c and 9, the fine and verfed fine of the hour 
angle fought by x and v^ and the cofine of the difference 
between the lat. and declin. by ^, we fhail have mi.n : : tf r 
(r being rad.) : jr x s. azim. but s. alt< : coil alt. 11 a i y^ 
find colTalt. : x : : ^ : s. azim. Whence s. alt. ix 11 qa ly 
xs. azim. and conlequently rr x s. alt. : qrx :: {ar :yx 
3. azira. : i) m in; but (by fpherics) rr x s. alt. zzrrrd—* 

cgv, and therefore rrd'—cqv : qrx z: mm, i. c.^ — -— r 

cq 

w : X : : — : » ; whence this eafy 

Geom. CpNSTRuc. Xct AB^ADf reprefcnt tl),ecomr 

Slements of the latitude and 

eclination to the rad. AC QtT-^jy 

(= r), and then BE = c,DF ' : ^ ^jr^ 

^q% andC^ = </; produce ! / ! . Tv7> 

G B tUl it cut* the rad. CA j \ J^ t^ t^ 

produced in H, and take AK J>'r^ '\ j 



a fourth proportional to EH^ K C Jb^EPA Jf 

CHp and ACJii Euc. .6> 



AfTurac KCf CL in tjbe giron ratio of — : «, and diimr 

CL -1- KC at the poiat (7, and through the points K, L, 
draw a nght line, cutting the circle in 0, and AO will be 
ibe meafure of the iiour angle fought. 

For, preducing HG, CL, to meet in j^, and drawing 
qP, the fine orthe arc AO ; then, by fimilar triangles. 
DF : DC :: CG t C^ and DFxBE -.ZDDCG .: 

{BE iC^xiEHiCH I :) ACi AKzz ^. but KP 

cq 

(4K- AP)xOPxx{KCxCLx :) ^ : n, i. e. becaufe 

r r d 
AK— ■—, and AP is the verfed fine of the arc, of which 

OP\i the fine ; therefore OP = x, apd ^P = t>. 






The 
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The famt anfwered othernalfe iy Mr. Robert Butler, 

(tbf Pr9pcfer). 

Scrppofe AR S B reprefents the required (hadow ; / = area 
of th€ givea femicircle AG B ; a and b =: 
fine and cofine of the lat. x and y = thofe 
of the fun's alt- z and u = thofe of his 
azira. from the north ; </= fine of his decJ« /^ -Ji y*^ 




(rad. = i) and ^= 43560^ the feet in an / -^j ~/y'IL 
acre : Then, GP being perpendicular to 'x Dy/y 

the horizontal plane ^/?i?./, i^^PG:^ O^^^V 

/*/? will be the length of its fhadow j and, — ^ 

drawing DL, DS, indefinitely near» and 
y P6^, FR, and meeting the curves in L and *?, refpcAively, 
and /2^ -L ^5, then will PGxPD, and PZ) x £/?, be 
reipeftively = the areas of the parallelograms PL and PSi 

but z being the fine of fi'P/?, /?£ is 1= 2 X P/J = 52 x 
PG, and therefore PD:<ERzz^ X PG X PD, 1. c- the 
area of the parallelogram PL drawn into ^ = area of the 

parallelogram P^S*, and confequently s X -^ :=: A, let <hc 

curve AR B be what it will ; but, by fperics, &c. z is found 

= ^ — ILZl 11 — ^ which fubflituted above, gives —- 



X ^bbyy — d-'ax\ ■=! A\ From whence x is found =3 
•0111641, and confequently the fun's azira. from the weft = 
32*> 19'-, and the time required = 9' i6''paft 8 o'clock.—- 
No regard is here had to the fun's femidiameter and refrac- 
tion ; but the anfwer in. fuch cafe will be had, by making 
d = fine of 19' more than what it here is. 

IX. Question 511 anfujered, 

^iKojLicLBijuoiiltxo;^ and fome others, (anfwering thi» 
(queftion) make the time fought to be about la' paft 11 in 
the morning, and find the illuminated part = f the wh©le 
internal luperficies nearly ; but Philotechnus finds the illu- 
minated Uternal furface to be always = a rcftangle under 

R a the 
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'• the fine and fecant of the angle comprehended between the 
foJar ray, liTuing from the center of the fun, and the dia- 
meter of the given cylinder, paffing through that point of 
the circumference oi its end, whereon the faid ray impinges, 
to radius =: the diameter of the faid cylinder; from which 
(as it depends wholly on the fun's altitude and azimuth 
coDJun<5lly] being fluxed, put = o, and reduced, the time 
required J ^c. may be determined.* 

X. Quis- 




♦ IX. Q^UESTIOM 5U. 

A* the ahrwer to this quelHon ii partly falfc and partly incook^ 
plctcy I ihall fupply the whole folution as below. 

I. To find the Time »f the greateft JibinttttMtm- 

CoNSTR V CTioN. On the plane of the meridian of the phee 
defcrihe the piimative circle, and thefcia 
take Z the zenith and P the pole ; draw 
|bc horicoa HO, nn which take HAsi 
%o^ the given horizontal angle made by 
the meridian and the axe of the cvlifS- 
der; and through A draw the meridian 
ASP, So rhalliiPZ be the hour angle 
from noon r^uircd when the moftfur* iiT^l 
face h illumiuiitcd. 

D R MO NST R . It is evident that the curve boundrng the illumi- 
nated part of the internal furface, is always the (hadow of that 
half or femicircumfcrcncc of the end of the cylinder which is turned 
to Vizards the fun, that is, that fcmtcircumference whofc diam. is per- 
pendicular to tlie plane drawn through the fun and the axe of the 
£3^ Under. It is alio evident that the moft furface will be illummated. 
when the ibiar ray penetrates to the farthell diftance poilibk withia 
the cylinder; and this, it is farther evident, will happen when 
the ray makes the Icafl pofiihle angle with the axe of the cylinder; 
and this angle being always meafurcd by the arc of a great circle 
palling through the fun and that point A of the horizon to which 
the axe of the cylinder is diredled, this arc will therefore be a min. 
that is, the arc intercepted by A and the parallel of dedinatioa 
for the given day, is a minimum; in which raCe it is evident that 
the arc muft be perpendicular to the parallel of declination, and 
will therefore be a meridian palling through A, as by the Con* 
Aru^ion. - 

Calculatiok. In the right-angled triangle AHP, it i^.ai the 
s. of HP (x3o<') : radjui : : tang. HA (ao*) : tang, hour ^ P 
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X. QvBSTiOK cii anfwetcd hy Mr. T, Mofs. 

CoHSTRucTioN. Suppofc DH ^ ODC of ihc giren lines 
comprehending the given angle, and from 
the center D with radius LfE {::z the given 
line to be applied) conceive the circum- 
ference of a circle to be defer ibed, and make 
the Z.H DK =3 the fupplement of the given 
angle to i8o**, taking DK : DH :i p : q, 
Tiz. the given ratio, and joining the points 
I/y K^ by a right line cutting the circum- 
ference of the faid circle in E : From whence 
drawing EC\DKy meeting DHiaC, and 
producing DH till DJ=: CH» and CE, 
till CB becomes = the other given compre- 
hending line, and then,' joining the points 

D, E, the thing is done.- For, by fira. 

triangles, DK z DH i: CE : CH\ and, 
per cooftrudlion, D K \ D H \i p \ q\ whence, per equa- 
lity, CE : Dy^(= CH^ per conftru<5lion) i\ piq\ and the 
JL BCj4^ j^ADK (the given angle), and the right lines 
CA^ CB, and 2) J? ace = the given Iines> by conftru^ion. 




dH^ 



tan. H/f uHA # - • i, ^ i. #• 

= a — iF^= — i — = ^^^%* of »5' Jti' 47 , which anfwcrs to 
fin. HP s. lat. 6 * •» » 

-I h. 41 m. 39 s. and which being taken from ii hoars, there remaia 
xdh. iSm. XT s. Or nearly i8 minutes pad xo in the morning is thcr 
time of the greiteft illumination. And as radius : cof. HA : s 
cof. HP : cof. P^= li?** so' 30^; from which take P 5 (==.71* 
a.3') the fun\ polar diftaocc, and the remainder 5$** »7' jo** i« rr 
A S the meafure of the leaft angle foimsd by the foUr ray and tl^e 
axe of the cylinder. 

. Scholium. Hence we may obfcrve that the time is the fame 
whatever the declination is ; and thit the time given in the ori- 
ginal anfwcr is wrong. It may alfo be remarked, that if the: 

reafonihg in the above, or in what follows^ (Iiould not be cleurvtO) 
any perfom, he may affi(l his imagination by rolling up a rc<5fein-. 
gular piece of paper into the form of a cylinder^ and exposing it Xo» 
the folar rays, or to the light of a candle. 
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A CoNSTEUCTioN /# the fame hy Mr. Da. Kinnebrook, 

and P. M. if Durham. 

Produce one of the given, comprehending lines BC till 
CG is to the other of them i^C) in the given ratio .of/) to 
''^, and let the points ^^ 6, be joined; and about the center 
C with radius CF (= the 'given line to be applied) conceive 
a circular arc to be defcribed cutting ^G in r ; from whence 
draw FDi CG meeting j4C in />, and, joining the points 
Ff £7, draw DE | thereto, and that will be the pofition of 
the line required : For, by fim. triangles, FZ> (= CE^ per 
conftruftion) : Dj4 : : (tG : CAm) t : q, per conftr, 
and, DC being a parallelogram (per conitr.), DE will be 9e 
£*£= the given line to be applied (per eoniiruflioa.). 

Meff. Rob* Butler^ Wm. EmhletoHy Sangrado^ jun. aQ4 
fome others, have alfo conftru<^ed it in fin elecant and con* 
cife manner; a;id MefT. 7*. Bromhall^ J. ffampfin^ Tho» 
Sanderfon^ P. Sharps &c. have given curious algebraic ib«> 
lutions to it»~ 

XI. QuEs- 




II. Tefntftbe^MntUjoffurfMceWumHaUJ.' 

CoBceive the cylinder to be cut«thro' on one fide in the dire^on 
of its axe, and to be fpread flat out 
ooapUae; then will the illumimtcd J^ 

part appear as in the annexed figure, 
where AB h the remicircumference 
af fbctcbed out in a tight line; CB 
is a quadrant; CD, perpendicular 
to A 5, is the projedtion of the dia- _ 
meter of the end ; or it might be ^ 
conlidered as the ihadow of the dia- 

metcTi zndt in like manner, every other perpendicular EF is the 
projection or ibadow of double the fine of its correiponding arc 
BE. 

Put now / for the cotang. of the angle formed by CV or by the 
axe of the cylinder and the folar ray, or the cotang. of the arc 
AS (|5» %f'' 30") in the firft figure to the radius 1 ; 2 == the arc 
CE, and x s= its fine to the radius r (3) of the cylinder. Then, 
by plane trigon ometry, x /r znCD^ t/rr — x* == s. J5 E (or cof. 
C£), and %t^rr—AxzzEF. But the fluxion of CDFE is == 

• rjf ' . rx 

zxEFf and z is ss , - ■■■ ; hence z x EFhzz 



t^Tf^^ X4 






XI. Question 513 unfiDtrfd If Mr. T. Mo(^ 

{th Pr^pofrr). 

' Let if sr t^e given diagonal 0/ the fpheroidal calk re* 
fluired^ x =;: the bttng diameter, the ratio of the head an4 
buDg aa // to 1 , and p = '7^54 ; and t hen, by th e well- 

known theorem, its content will be -/V^ i/^/ *- iJL?] x jr» 

, 3 a ' 

X 2 X X 4- A//Z X X : Whicb^ put into fluXjons (fuppofing n coo* 

ftaat] and made = o, and reduced, give) x = » ^ ^ =- 

the bung diameter, in this circumftance, when the cafk» 
cinder the given diagonal ^ is the greatest poffible; and 
this value, Tubilitutea for x in the above expreffion, gives 

* ■ ;^ ■ X ; — ^- =» the content of the greateft i5)her9id4 

caflf 
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x»rV^r — xx =:a/rx; the ilu«&t of which it irr^f =; the area ^ 
CDFE. And when £ arrives at JS, then x it = r, and the area 
CD Bisxtrr, the double of which is A D B :=: ^ . rr zr t ddy put- 
ting d for the diameter of the cylinder ; which, fiq^^e ^ is sz tf , witi 
be 36 f = x4*78otf8, the illuminated furnace required. 
- Npw, the j^^th of the cylinder being double iit diaipeter, it< 
whole internal furface wiii be %pddf putting ^ is 3*141 tf; amA 
therefore the whole is to the illuniin;ited part, as ^^ tp /, t^a^ i%^ 
astf'iSas to '68835, oral 9*1x788 to i. 

Corollary. From the above it appears that the projedb'on 
or ihadow {% CDFE =r 4/rx) of a, middle «onc of the circular* 
end of the cylinder, upon Us inierMl furface , is always equal to 
the fhadow or projcdkion, w theplauiofthebmzon^ of the retStaagte 
under the diameter and diOaace between the two reiSkiiincar ends 
of the 9oae; and ttat the proje(5lion of the whole orcular end, oa 
the internal furfaee, (tliat is,, the whole illuminated part) is equal * 
to the project i pa, oa the horizontal plane, of a fquave whofe fid^ 

is equal to the diameter of the cylinder Or, it farther appears, 

that the proje^lioo^of the middle zone, is to the re<£langle under 
the hne and fecapt of the complement of the angle made by the 
folar ray and the axe of the cylinder, to a radius equal to the 
diameter of the cylinder, as tlie fine of the arc CEAb to the ra- 
dius. And, alfo, that the whole illuminated part is equal to a- 
r&(5tangle undef the fine and fecant of the {Am^ angle, to the fame 
radius eq^al to the diameter cf the cylinder: which laft is alfi» 
zcjzurked by PbihtechHUsia the original iblution. 
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caflc haTing the giren ditgoml J^ and corrc^pondiDg to any 
. afignaUe polfibie value of jtt : And whcm it is Ich than 1/) 
K '6383» the content, as found by the diagonal line, the 
problem is then manifefily impofible ; fuppoie it therefore 
equal thereto, in order to determine the liooit of » (required), 

#. r. fappofe -"5" X ===-7 =r ^J x -^aSj, or ===r^ s 

'779^ f whence /r is readily found ^= *S9S9 &c.— And heoce 
it appears that the prefent cobftruAcd diagonal line, will 
not exhibit the true content of a fpheroidal calk, when the 
f atio of the head and bung diamei ers approaches nearer to 
an equality than that of 'S98 to x (or 9 to xo» nearly], ia 
any orcumftaoce whaterer. 

XII. Qv B ST I ON 514 af^ofernf ly Mr. Wm. Embkton.!^ 

Suppofe j^BC reprefents a fedioB of the ^Tcn prifia pa^ 
rallel to its ends, /IE D the 
immeried part thereof, JG, 'g, 
j^Hf right lines drawn from 
the. angular point y/, to the 
middle points of BC 2nd E D, 
refpedttvely : Then, if the cen- 
ters of gravity xr, tu of the cri^ 
angles aBC, JED (which are 

known to be 4- of v^ (7 and Aff 
from C and H, refpeftively) be 

joined by the right line ftm, the prifm will', by the laws of 
hydroftatics (fee prop. 87 feft. 9 of Eraer. Mecban.) be qui- 
cicent, whenever that line becomes perpendicular to the 

hori- 
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In order to bring this problem to a fvaal* felotfon ; On DE^ 
produced both ways demit the perpendiculars Cd, Be, which will* 
therefore be parallel 10 GHj alfo, ottARAtsd AC, the perpen- 
diculars D F and E L 

Since then. GB is = GC, and Be, GH, Cd are parallelsi He 
will be =:H</; but H£ = HI>, v EezzDd. Again, fince the 
vertical angles eEB and FED are equal, as alfo dDC znd IDE, 
the t«ro triangles B^E .-ind DFE are fimilar, as alfo the tv90 Cdl> 
„d EID; h«ce {^^ ; ^', ; ; ^^ : ^FJ ^,„, „ ^^^,^^ 

nveant arc tl^e Cuue in botb^ thcrcfwc EB : DC i ; DI : EF. 

3?ut 
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horizontal line £Z>: But CH will tken alfo be perpendi- 
cular to the fame (by cor. to theor. x» B. 4 Simp. Geom. 
ad edit.) and fo the gueftion be reduced to that of dividing 
the given triangle jsBC into two given parts by the right 
fine £/)> fo that (7 jff, cotincaing.the middle ooints of BC9 
and ^Z), may be perpendicular to the latter or them ; which 
is a problem purely geometrical ; and from whence an an- 
fwer in number.s may be readily derived.— <— This problem 
may be of ufe in determining tne Itrudure of a ihip, fo as 
to be leaft fubje^ to roll, &c. 

Mr. J. Mcr^ktiit^ anfwcr is the feme as the ^bovc* wf 

Bear* 

XIII. QuESTiOM 5T5 aftpwered hy Mr. Da. Ktnaebroofc. 

'' Suppofe the ball to fall from By on the point Z>i of the 

pven hemifphere MDL, and, after 

reflii^ion, to defcribe the curve DG^ -r^ \B 

meedtig the horizon in the point G\ p->^^ | ^JC 

and draw Z>F, a tangent to the fame 

at /:> I Suppofe^ alfo, FG^ D £, to he 

perpendicular to the horizon, and KDI q ^ jifv yr 

to be a tangent to the hemifphere at Z), 

and put b C (= 1} foot^ = r, i6tt feet = /, D £ — x ; and 
then the direction of the ball J3F, after reflcdioo, being 
fuch as that the Z B EhK-n Z fD f (b y the natu re of re- 
fledioi^), and its velocity therein =; %\//^rs —sx (as both 
ball and hemifphere are perfedly elaftic), we (hall, by 
the laws. o F iullin g bodies, tr igonometry, &c. find GC z^ 

Sxx^r — xxaxx — rr , ^^ , . 

" ^4.^ ' ^. ^ Hh I X Vfr — xy, a max, (per 

queft.) 

■ " ' ' ' I ■ . ■■ ii ■ ■ ■ ■ ■ . 1 ^ t ' . ' i : 

t»ut, now, t :=zAB, c r= ^C, w and « = fine and cof. Z -^t 
X^ AE, and jr = ylX>. Tti^n nxzzzAI, and ny=:AF; hence 
£:F=rx — »jf, and Dl:=:y — nx\ alfo 5£ =: 3 — jr, andCD 
= f — _y ; therefore ihe laft proport ioo becomes h — x i c — y : : 
y — nx : x — wj, which produces the equation *> — hx-^'hny 
— ^^ ^cy^cnx, Butthc A^££> = iw;Kjris=: J, a given 

Waguifude, by the qneft. and hydroAatici ; therefore ,* is =z — ; 

i»hich being fubftitutea in the equationf it becomes at laft jf 4 -- 

rnPHJ . X J 4. c^hn>~ •— ^ = e . From whence the value 

ef X may calJly be found; and thence that of ♦, 
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qaefl.) from which » thrown into flaxions, and redaced, &c. 
X comes out == '4646 &c. and hence every thing elfe required 
may be readily found. 

Much after the fame manner the anfwer is given by Mr. 
€• Button, Mr. J. More/an J, and fome others. 

XIV, QuESTiov 516 anpvuercdby Mr, T. Allen, cf 

Spalding. 

Put X and y for the fine and cofine of the co-latitude requi- 
ted, V and z for thofe of the arc of time that Sirius is then 
fhort of the meridian. Alfo, let a and b, e and dj e and /^ 
be the refpedtive fines and cofines of the given polar dif- 
tanoes of the three given ftars^ Sirius, Cor Leonis, and Aliah ; 
and m and /7, p and q =? the fines and cofines of the dif- 
ference in right afcenfion betwixt Sirius and the other two 
of the faid ftars, refpe6Uvcly» rad. = i ; and then, by fphc- 
rics,'the cofines o f their zem th diltanccs will be found equal 
to axz — bjy cxy^zn — vm-^- dji2xAfy — eqxz-^-epxv, 
rcfpeftively ; which are all equal, by the quefir. From 

the firft and fecond, y is found = * x ^"-^-^^^-cnT^ 
which, fubfHtuted in the third, and ordered, gives - :s 

- ■ .. J, . ' ■ ' . , 7 = tang, of the arc Sinus 

is fhort of the meridian at the time required; from whence 
the hour of the night, and fadtude of the phce, will be 
cafily determined. 

XV. Quest I ON 517 anfwer ed hy Mr. X. Allea, and 

P. M. of Durham. 

From- the given equation is readily derived 



X Vx — z 
- X -—^ — ; whence, putting J ^ f rr circular arc, whofe 

radius is unity and ) j^^g / (> ^^^ r=the arc of 45** 

whofe fee. = V^j the equation exhibiting the relation of 
the fluents will be found a^J = J^: Which, correfled, ac- 
cording to the conditions fpecified in the problem, becomes 
^a-^z^b -\'%c\ and hence, by a table of natural or loga- 
rithmic fines, &c. the value of a will readily be found =2 
ro6ai8, when j?s;»; and thence x =4"ax63j> &c. which 
was required. la 
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In thit manoer, oearly, the anfwer ii Ma given by HdT. 
R. Butler, Wm. EmbUlon, C. Hutun, Da. KiMtbrooi, Wm, 
Spencer (the propofer), and fome others, 

ri# Prize QuEiTroM anjhutred Ij Mr. T. Mofi, 
{/if Propofir"). 

Imagine I>CE to he the pofiiion of the line required, 
and produce BC (fee fig. to queft.) to 
- iiect ^g\BE\ns^ and then, AD 
Y. BE being a raren quantity (per 
qKcft.), it i« evident, frdm fjm. tri- 
angles BCE, gCF, thai AD X Fg 
is a known quantity alfo, it being to 
Ae gwen ^AD-ABE-.-.Fg: BE. 
Moreover, D i being J- Ag, it is yery 
eyideut that Fg X AD : Fg-X.Dk 
in the known ratio of AD': Di; 
whence it follows that Fg X Dk, or 
twice the meafure of the A D Fg, he- 
comes known. Now, fuppofe Ftn and 
^n -LC^, and produce ,^D to meet 
BC produced in C,aiid then it is ma- 
nifefl that Cg X Fm — Dn •= twice 
the meafure oT the A DFgi= f f X B il ■ but Cg is known, 
and confequently Ftn — Dn is known alio; Hence the pro- 
Uem is reduced to that of drawing a right line from the 
Spven point C to cut the ri^t lines Ag, AC, given in pofi- 
«on, fo that the difference of the perpendiculart Fm, Dn, 
falling from the points of interfeffi on F, D, upoa B g, may 
be = a given riRht line, i. e, etjual to twice the given mea- 
frre of the A DFG divided by the given line Cg; of which 
(be following ia the 

CoNSTRuc. 'ia g^-LgB, take^r = the given difference 
of the perpendiculars Fm, D n, and draw rp igB meeting 
Ag io p\ join piG, and draw (by prob. 37 p. 144 of Simp. 
Ceom. ad edit.), from the given point C, a right line cutting 
jig, AG, fo that the fegments Fp, DG, cut off thereby, 
may be to each other in the given ratio of Ag to AG, and 
the thing ia done. 

D«MovsT«A. Draw Ds\Cg cutting Fm in «; thea 
(bv conH.) Ag-. AG :: Fp: DG, and, by fim. triangles, 
an^divifionoT ratios, Ag: AG :: sg : DG; whence, by 
equ Jity, Fp r= sg, and, taking ip from each, gp = f /, and 
confcqnentlT Fu =:gr ^ the given difference, by conftruc. 
■ — r— This method contains the fotution of another problem 
of equal, if not fuperior, diOicuIiy. 

Mr 
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Mr. Da. Kinnthrook draws CH and CIt BE and ;^Z) 
f^fpcftWdy, and produces AD%o meet C*^ in H^ and takes 
CAT in C/, fo that CH X CAT may be = the given □ AD 
X B E^ and, joining By K^ draws CL | thereto, meeting 
>^^ produced in L» and then, continuing ^^'tiH \t meets 
AL m C7, divides AL in Z>, ib that AD X Z)L may be = 
AH XGL\ from which point Z>, through C, drawing the 
right line D CE9 and the thing is done.-— ^The demonftra- 
tlon whereof is extrenlely natural and eafy. 

nff fame anpoined hy Mr. Wm. Embleton^ and •• 

Mr. C. Hutton, 

CoNSTRVC. Through the given point C, draw CL B DAj 
meeting BE produced in F; and AL 
i BEf in L; produce AC to meet BF 
in G, and take ^ R fo, as that ^L K 
t?/? may be = the given □ AD X BE, 
and upon ^/{ defcribe the femicircle 
BKR: ere^ RJS.BR, and = to a 
mean propoftional between BF and 
(7/2; draw ZA'II BR, meeting the cir- 
cumference in K, and KE ( X/meet- 
ing'BF'm E, the point through which 
the required line ECD muftpafs. 

DsMONSTRA. Produce L y4^ to meet 
ECD, produced, in H; and then, RE 

(by prop, of the circle) being = ^^ = ^ = BFxRG 

(by conftruc), and GE:=:RE-^RG zd^^^/^^^Rg 
^ BF^BE ^ n^ FEXRG , ' , ^ 

(by theor. ao B, 4 of Simp. Geom. ad edit.) have CL : DA ' 
(:: HLiHA) :: FE : (g£=:) ^^j^^? (the triangles 

i/CL, £;Cf, being fimilar, and the right line ACG makirfg 
equal angles y^ith the homologous fides thereof, &c. whence, ' 
multiplying extremes and means, AD XBE:=::CLxGR 
r= the given redlangle, by conftruaion. ^E.D. 

Note, When IHC neither cuts nor touches the femicircle * 
BKRt this problem is impoflible. 

Ud?(. Rob. Butler, J. Barnard, J. Moreland, Plus Minus ^ 
J, Walker y T. iValker, andfome others, have likewifc given 

carious 
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fiUFious and elegant conftrudlioDs to tbiVflxieftioifi' but tl 
prizes of )i aod 8 Diaries^ for the folution thereof, hai 
fallen to the lots of jVlr. RoB. Butler, and Mr. Wm. SmUsi$i 
reipedtiveJy. 

Th€ Eclijpjes calculated for 1764. 

There will be four eclipfes this, year, two vifible and txn 
invilible, which will happen rathe following orJer. App. 

I. A vifible lunar eclipfe, March 17th, at night, of whic 
onr ingenious correfpondents have obliged us with (he fo 
•lowing calcnlattojis. 

GalcnUted.by 

Mr. T. Hopkrofon, for Lota^bn 
Mr. Chapman, forFoxtoD,Leiceft. 

Mr. T, Harris, for {^;»J- 

Mr. T. Btamle]^^ for LbnSon 
Mr. J. Wcbftdr, for Loughbor. 7 
by Dr. ameft t^bVet J '<* 3V 

Mr.Hampr(MK,fQrJU€iK^sJ«<an^afli« 10 $i 

*' ' . ' ' ■ 

*a. A great af^nulg'r'ecllpfc of the fun^ April ift, in th 
looming; it \^i)] be' vifibfe inmoft parts or Europe, an 
nearly 'apQuIar fit X^onddn. 
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Mr. Smithurft obferves that the cental fhade of this eclipfe 
vill enter Europe near Cape St. Vincent, and travel through 
Portugal, Spain, France, Holland, Denmark, and Sweden, 
till it quits the continent at the North Cape. 

The 3d eclipft will be of the m«on, September loth, about 
7 in the morning, and confequently invifible to us. 

The laft is a folar eclipfe, September 25th, about 5 la 
the afternooo, but inviiible to thefe northern parts of the 
worjd. 

BeHdes the abore. we have alfo been fayoured with cal- 
culations of the eclipfes from Mtff.,StepSen HQ^ges^ 71 
^anhroufh, Thomas Sifndcrfinp John Stokes^ and others* 



New ^eftions. . 

L QuESTion 518, ly Mr. Tho» Sadler. 

Old Simon's dead, and Margery; is found 
A'buckfome^idow with a rhoufand pound; 
*Ca:Qre (he hath gold, many a courting go, '^ 

Both old and young, the clown and fribbling beau — > 
She treats them kindly, ladies, you muft know. j 
Her ageand.nuraber.offweethearts you'll find 
From the equations whiph are here imjoin'd./. 

^^ = 7XV544. t * = ^c** age^ 



V60 ^'\r sy 
^y-^y-s: 780. J J' = h^jr numbf r of fweetheartt,- 

II.<^K.STipN 519, hy Mr, Ric^. pibbons. 

Required the Taiues of x and ar, wieu * ^ = 2 * ^ = io<> ? 

III. Question 520,. By Mr. Tho. Baker; addrejfed tf 

Mr. Mai. Hitchins. 

SIR. 

Your kind advice I wou'd, with joy, obeyd^ 
B]ir 'tis too late I I'ye loft the lovely maid ) 

That 
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That charming form, I thought wou*d make me bkilg 
Is in another's cold embraces preft. 
Ingenious algebraift (well known to fame) 
Tell all the world my hateful rtvars name.* 

*From thegit'eii equations, riz. I wz +«w+z =33, 

. . t ^''/ — xxws = 3oco.j 
In which ^e Talues of f», nv, x,f, al^d t, defidte the 'places^ 
in the alphabet, of the letters compofing the required name. 

IV, Que ST low 521, by Mr. Jofcph Walker. 



From the equation x*fxxjf*-+-ix x* -r x = 3ox', to 
find the value of x, by means of a quadratic only. 

IV. Question 52J, fy Mr. Woa. Embleton. 

To divide the given trapezium ADCF into ^ f 

two parts JEy DE (geometrically) by the „ ' 

right line ^^"^ fo that y^ if :EC:: JEzDE S \^* 

; : ftt f/r, i. e%* in the given ratio of mio n. L 

VI. Question 523, fy Mr. Woa. Spiccr. 

• 

In a quadrangular piece of ground, whereof the fides are 
}9s 47$ ^8, and 57 in s< fucceflive order, and the diagonal 
joining the tWo ftiorteft of them, 64, *tis propofed to form 
a fquare fith-pond, Raving its angular points htuated in the 
fides thereof; required a method how to effed the fame. 

VII. Qu E s t I o N 524 , fy Mr. Tho. Barker. 

Four fpires {landing direiflly north and fojiih, and at the 
jefpcdtive diftancrs of a, 3^ and 4 miles from each other, 
were obferved by a traveller, on a road tending to the north* 
call, the lil ana sd, and alfo the 3d and 4th, appearing 
under equal angles, which they alfo did a %d time, afttr 
travelling two miles farther on the fame road; requited his 
diHanceTrom them at each obfervation. 

VIII. Questioi4 525, fy Mr. Paul Sharp. 

^ Given the area of a curve = x 98*933 3 x nrf whofc equa* 
tion is aaxx -^y^ — aaxy =: zaxyy^ required the con- 
tent of the folid generated by the rotation of the faid curve 
about its axis. Si IX. Qu e s- 
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IX. QtfESTioa 5269 fy G^ometricos. 



Required the nature, area» and defcriptioa, kc» of the 
caTYCy \i4iofe abiciffa beiDg the £une with that of a given 
circle, its ordinate (hall be every where eqnal to the dif^ 
ference between the correfponding ordinate and abfcifla of 
the faid drde. 

^ X.QuBSTioir 5279 fy Miff AnnNtchoIls. 

On O^ober the aSth, in the latitude %i^ north, I ob« 
ferved the brij^hteft oi the Pleiades, and Aldebarsin, both iii 
the fame vertical circle; from Whebce is required the hour 
f>f th$ night, and gresireft bdtoder poi&ble, where fuch a 
phaenomenon can be ob£erved. 

. XL QjrssTioM 528. fy Mr. Wm. Toft. 

At what time on the loth i^ June, in the latitude of rsf 
30' north, will the fun's azimuth be the greateft? 

XII. QuE-sT ION 529, i^ Pius Miau$. 

In a certain piece of ground ftand two trees> ap oak and 
AD aih, diflant from each other ib* chains; the piece is fur* 
rounded by a ditch of fat>dd a cuf, that if you draw lines 
from any point of it to the trees, a^d anotlijej: fr»m tree to 
rree,^a triangle will be formed, fuch that the half cbmple* 
ment of the an^le at, tkt aHi to-90^i ihftU be =: thx; angle at * 
ths oak; what is the area of the.pij^ce? . . 

' Xl-lR jQjjESTioif. 53OV iBjt Philotechnus. 

A'petfan, aged 35, is defi'rous of paying aol. per annum 
into the infurance office, a« long as he lives, on condition 
that his wife, whofe age is 30, mall, after his deceafe, re<- 
«cive an annuity of 601. per annum for thej-emaindcr Jof her 
life after his; required whether the infurer or the infureal 
^^ald hare tht advantage, intert^ of money being at 3 per 
cent. ^ 

XIV. Quest. 5-5 1 ,fy Mr\ Wfti.Spencer, d/'Btamirngton. 

To determine the equation, the area, arid the kngtii of 
the curve, whofe tangent and fubtangent have always thfe 
fame given difference v/). 
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XV. QuBSTioN J32, i^j>7^r. Rob* Butler. 

To find the fun's Iongicude> when his declination alten 
the faftcft polTible. 

XVI. QuBstipN 533, fy Mr.T, Allen, e/SpMlng. 

Let one end y/ of a flraight inflexible rod AB, 60 feet 
long, be laid on an horizontal plane , and the other end B 
on a hemifphere (whofe diameter = 50 feet| {landing with 
its bafe on the faid plane, and fuppofe the end A to advance, 
in a right line, along the plane, untij it reaches and touches 
the faid hemifphere ; required the g[reate(l diUance the end 
B will h^ve receded from this poiltioo qf the rod, and the 
area of the curve fpace defcribed thereby, and bounded by 
the faid perpendicular pofition of the rod, and another right 
line drawn from the point B^ at the commencement oi the 
motion, perpendicular to the fame* 

XVII, Question 534, i/ Curiofus. 

Soppofe orfe end of a thread y^B, too feet long, is faftned 
Jo the circumference of a circle (or cylinder) whofe diameter 
;= 4 feet, and, being drawn tight, in the direction of the 
radius thereof, a ball, weighing 5 pounds, is faiined'to its 
other end, and impelled, with a velocity of ao feet per fe- 
cond, io a direflion perpendicular to ^^^, by a force a<5ting 
in the plane of the fa^d circle ; required the ball's pofltion 
when it has been 45 feconds in motion, the teniion of the , 
ftring, &c. 

y/tf Prize Question, ^/ Philalethes Lotidinenfis. 

Suppofing the fphere to be projedled on the concave fur- 
face of an infinitely long^cylindric tube of paper, 6cc» touch-, 
ing it every where on the equator, by the eye at the cenjter, 
and afterwards opened, through any of the proje*5led meri- 
dians, and fpread or flretched upon a plane ; required the 
£gure of the rumbs in that projedion. ^ 

Note, This is p/opofed with an intent to redlify an error 
in a mathematical traifl wrote by the late Rev. Mr. Well, 
of Exeter, and publifhed anno'i762, which, if unnoticed, 
might prove pf fata! confequeftce to the navigator, it being 
pretended to demorilirate there, that the f umbs, in this pro- 
jedtion, will be right lines ; but the contrary will be proved ■ 
hereafter. 

S3 • ^ueflioas 
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^uefiians anptvend. 

1. Question 518 anfiutred hy Mr. Malachy HitchiUff, 

MARGERY'S age h forty years, 
Her fvcethcarts are jult twenty; 
How plainly avarice appears 

In bringmg her fuch plenty. 
Had (he ten thoufand charms in flore. 

But wanted one in money, 
I dare afHrm, of all the fcore, 
Scarce one would be fo funny. 

The fame anfwered hy Mr. Ifaac Tarratt. 

From the jft given equation, fquared, &c. is derived x^y^ 
zz6oaax -^ saay (putting 71*5544 =r <?, and 780 = ^), and, 

from the fecond, x = ^±2 : Whence tl±th±yiy^ y s 

y yy 

= 5 a ay + " ^ ; foived, y = 40 = her age. 

y j> = ao =: her Aveet* 

hearts. 
A buxfpme widow fure ! of wood'rous parts. 
Thus to attract, or wound fo many hearts ! 
Widowi fet up a fchool,- io(lru<fl old fnaidd : 
}f this thou can'Ii, 'twill be the bell of trades. 

Meff. y. JJbm&re, T. Baker, T. Barker, IV. Barnes, T. 
Bramley, 7- Hitchcock, Rd. Mallock, J of. Mountfort, 7. 
Prohert, u. Rotherham,T. Sadler (the pvopoitr), W^Se^eli^ 
Sapor, IV. Spicer, Mrs. Su^gett, T. fVaiker, J. Toung^ and 
feveral others, have likewile anfwered this queftion* 
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II. QvE s-TiON 519 anfnve'red hy Mr: Thb. Walker. 

.. Let X denote the logi of x,'Z the log of z, arid L that 
of ICO; aod then z"- X X =^ \'^ X Z :ir L (per theiKvtorc 



of logarithms and the qaeft.) ; whence Z = -;• Afiume x 

% ft'OOCOOO 

rs 47*5, ^lid then ^ = i j*i 1 5, and confeqaently — j ■■ 

=: Z =: o'i524tt the log. of 1*4225 = z> according to tms 

aflumptipQ ; but i^aijl X X is = 1*9986 = log. of 99*69 » 
which is too little by 0*31 : therefore, now, fuppofe x to be 
= 47*6, and then z comes out = x'41, and the %A error = 
o'i6; whence 0*15 : o'x : : o'i6 : 0*106, &c. which added to 
the laft aiTumed ralue of ar, giTes 47'7o6, &c. for its trvfce va- 
lue, very near ; and thence z is found = i*4i> &c. — '—And 
thus, by repeating the operation,. we may arrive at any de- 
gree of accuracy required. 

In this maitner , nearly, the anfwer is given by Meff. Ti>. ^ 
Baker ^ Tho. Barker^ Win* Barnes^ S. Seekeriy R, Gibbons* ^ 
(the propofer), J. Probcft^ Tho. Sadler^ P. Sharps I/aac 
Tarratt^ and others. 

III. Question 520 anfwcrfdby Mr, Malachy Hitchii^s, 

Could'il thou, dear Baker, fing of Hervey's Death, 
'< AAd not perceive the fleetiag (late of breatiiy 
Nor know delays to daog'rous.iiTues tend^ 
. Ere thou hadft loft thy lov^r and thy friend ? 
*Tis now in vain fhy moarrtfiil tale is told! ' ^ 

Thy charmer's loft !r-and her more charming gold ! 

Mr. Paul Sharpy by an eafy procefs, derives the two fol- 
lowing equations, viz. 
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~43y — xyy — xy^yy -7 x X J9 -- xy = 30Q0, and , .. 

^Axy+yxx^xxyy+Cy-ex-xyy -=^— =: 233 • 

xy "^ s 
from which, by the method given by the late truly inge- 
nious and profoundly creat mathematician Mr. Thomas 
Simpfon, on page Sz of his Effays, he finds x =r i and y = 
19; and from thence is readily found m = 4, «u>'= f, and 
2 — 8 ; which point out the ingenious propofer's rival to be 

This queftion is alfo anfwered algebraicajly by Mefl". f* 
Ajhinore ; T. Bakery ?*. Barker^ iVrBarmSy S: Seeken^ /?. 
Glbbonsy J. Hitchcock^ J> Mountforty Mifs j^nn Nicholh^ 
J.'Probert, T. Sadler, Sotory IV. SpiceryW. Snvelly J. 
Tarratt^JV, Toffy T. Walker , J, Toungy and others.— But 
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as folutions this \vay turn out fomtAvhat troubkfome and 
XiDcouth, the Following method, in point of eaie ard expe- 
dition, may perhaps claim the preference, viz. The 2^ 

given equation (at 2 -I- «w; + 2 = 53) being evident] y no more 
than to find two whole pofitive values oi *w and z futh, that 
their fum added tt) their piodiidt may be = 5^, it appears* 
from very little conlideration, that they muit be 5 and 8, 
and confequently that their produft (^2) is == 4©; whence 
it, with certainty, follows (from the 4th given equatioiO 
that xy is =: 19, and confequently that the number i rcuft 
appertain to either x ox y, and 19 to the other of them ; and 
thence m is, certainly, Uund in 4 (from the ii\ given equa- 
tion): whence it nlfo, certainly, folio vs that x=r i, becaufe 
if it be fuppofed>= 19 (and either i or 19 it muft be) then 
the lail given equation will become impofTible. In like 
manner it appears that id mufl be ^ j, becaufe if it be taken 
= 8 (and one qf ilum it muft be), then the ad gi\cn.equa- 
tion becomes impoflible. Hence the values of w, it, x",jr^ 
and z are found to be 4» 5> I9 i9> and 8, anfweiing to the 
letters (of the alphabet) D,£, A^ T^H, refpedlively. 

IV. Question 521 arfwered hy Mr, Thomas Barker, 

From the given equation, the fojlowing one, viz. x*^ -f- x' 
+ x* — a8x* -f-x*+x4-i=o, fsreadily derived; which, 

III 
divided by x *, becomes x5+x*+x — aSH ^-7-+ ^., 

I • 

or, putting x + - = 2, 22 + 42 + 10 X 2 — 3 (= 2 ' -f- 

X 

2* — az — 5o)=o% Whence 2 — 3=0, and z'=i%\ which 
is the only poUible value of 2, in the equation^ and which, 

fuMHtut^d for 2 in the affumed equation x + - =: 2, gives 

ap 4- - = 3 • whence xx — 3 x = — i, and x = ^ =- s=i 

/ *. o ( ; ^0^^ which niimbers anfwer the conditions of 
the queftion. . 

MefT. 71 Baker, R. Gihhcns, J. Prolert, T. Sadler, 7K 
Spencer,, J. Tarratt, IV* Toff, &c. have likewifc anfwered 
it according to this method, nearly* 



V.Qufis- 




V. Qvst^f ION 533 mnfm9r$d'fy Mr* C« Hatton; 

If the fides FC >f D, of die men trapezittm ADCF% 
be produced to meet in P^ the AT' DC will 
be of a given magnitude ; and uace the iktdi P 
trapezium is to be divided in a givco ratio*" 
by the right line BE^ each of the parte DB 
and AE will alfb be of a. ttiven magniuideQ 
ai^ confequently the AFJBE will be of a 
giVn ma^ditude, which call aa* Then the 
queftiDn h tedoced ^o this, viz. to draw the 
nght line BE fo, that A 3 maj be to i?6^ : s 
flr:0,andtbeA^Pf sthegi^enfqaareAtf. ' 

. CoNSTRUc. In Py^ producedv take yfj^to PCm tht 
0VCQ ratio of ffi to », and on the diameter P^ defcnbe 
the femicircle Pff'^x and fron^ the cebter R thereof draw 
thenML725|lPFand5rx/>^ Then if Jg/^ be made 

JLPP, and^g mean pitponiond between f^^ ^"^ and 

— , and rff^ aiid /Tfl be draw* ^P^%nd ^ relpec- 

dvety> wcT ftaU iMure iff £»r ooe p«injfc lht««gh whtck the 
required line muft jiafs : and i( CE. ht ukeo Co AM m tht 
given r;|IIo of « t09v^ £ will be the other. . 

Dbmo^stra. Drjiw ,fi(FiJUP-?/r then, by the fimwtrji 
angles TSR, CEP, SR : ST : c £P: ifJ^:s EG>; 
whence (trian^s being the hidves of <heir circumfcribing 
pkrallelograms, per JRlemeats of Gcom.)^P-ff X JL^ ' ^ 

or M21^^2l£Zl(a i?5being:=: the diameter PjgJ. wil* 
be the meafure of the I^BPE^ But.(per conftmc.) PB 



a/t 



X 3Y (p«r conftmaion) 5 and confequently eacb of thefc 

equal magnitudes, ot* fpaces, being multiplied by * ^rlSr 

... wKPJ^ 

(or repeated that number of times), ^41 will be found A: 
P^ ' " — = the meafure of the triangle BJ^E (the 

fame as found above). 

VI. QuEs- 
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VI. QvetTiOH 533 mwfritrci fy Mr. C. Hatton. 

Tfais qadL maybe coaftmacd from pmb* 41 on pag^ 24^ 
•f Simp. Gcom. nd edit. And if the fides 
jfCf A* A^. of the gitco trapezium JAfNC, 
be prodaced to meet ia B, the conftniAioii 
hem will be the fame as in that prob. (only 
€>b|eiTiDg that here C and conlequently E 
Ml between ^and B)i for which reafoa it 
ieems needleis to repeit the confimdbon. 

"" Algebraic folutions to this qneftion have -A 
been received from Mr. T. Barker, the Rev. 
Mr. jf^Sn Crtifs (of Pockl'ingion Grammar Sctool, near Tork\ 
>lr. M. UitcHns, Mr. 7ho. Sadler^ Mr. W. Spicer, Mrs. 
Suggett, Mr. J. Tarratt, and others : From which (by means 
of quadratics only} the required fide of the infcribed fifh- 
pond may be found, and appears to be = 39t nearly; but» 
for want of room, we are obliged to omit them. 

VII. Qvf tTioN 534 anfwfredhy Mr. C. Hatton. 





From the coaftntc. otf page 23! of Simp. Geom. ad editt 
it appears, that the locos of conconrfe 
of lines drawn from the given points 
(oc places of the fpires) J, B, C^D^ fa 
that the angles fubtended by j^B and 
CD may be eaual» will be the circnmf. 
of a circle; wnich cir. IP ^9 let be de« 
fcribed by that prob. 

Then, to find in which two points a 
right line, drawn in the given aire^ion 
(north ca(h, (hall cut the circomf. of 
bis circle 10, that the part of it inter- 
cepted by thofe points may be of the 
|;iven length (2 miles), through the center 0, draw GOT 
in the given diredtion, and on it, from ^, each way, fct ofiF 
Rf OSt each = (i mije) half the given diftance of the 
.ftations : Then t|irongh R and S draw PR and $^S±.GL, 
and the points P, j^. of their interfeiftion with the circvmf, 
of the faid circle,^ will be the two (lations (in the road PT} 
required; which is too evident to need any further demon^^ 
{(ration* 

Mr. T/fo. Barker {tht propofer) and Mr. Malachy Uitchinr 
have alfo conH ru^ed this problem ; and many contributors 
have icnt algebraic folutions to iu 

VIII. CJUES-r 
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I 

VIII. Question 525 anfw^rtd hy Mr. Rob. Butler. 

By tranfpofing the given equation, and extra^ing the 
fqaare root, it becomes yy — ^x :r zt aV^y^ or, putting 

~^y,—^ «= d=-^; whence x = —d=-^, 

and j^ =: -77- =4= -r- (whete h may be any quantity at plea- 
fare, and fo the curve may be conftrufted)* Snppofe ^ = x; 

•y • • • 

and then x = ^az'^z z!tr$az*z, zndyx j[the flux, of the 
area) =: 4a* z^ z i±z ^a*z^z -^^a^z^z^ and the corre61: 



fluent thereof ~— ;±: ^^ + — d ^ a a ^ i^Z'^^na^ 

per queft. (</ feeing =: i rfc I 4- -) ; from whence, when a 

r .354 

is exprefled in numbers, z^ and confequently x zndy, may 
be found in numbers jalfo. 
In like manner (putting p = 3*141^) th eJflux. of the folidity 

(pyyx) is found z=:^py./i%z it. aJ^^ x ^az^z =fc $az*z, 

. and confequently pa^ x y z* •±: — 2'4--»*dE ^z^ — *» 

. It the folidity itfelf (« being ;;=jthe fum of the coelEcients 
of the powers of z^ &.C.). 

Meff. JV. EmbUton^ C. Hutt&n^ D^ Khnehra^k^ and P, 
Sharp (the propofer) anfwer it in this matfner nearly. 

IX. Question 526 anfwercd by Mr* Da. Kinnebrook; 

X 

Let ADB reprefent the given femicircle, and /iCE the 
required curve, which, it is eafy to per- 
ceive, will pafs through the center Cy of 
the circle, and meet a tangent to it at By 
ifl the point E^ whoie di (lance from B. is 
=;: the gi vc n d j araeter A B, 

Join the points ^, E^ and draw the of- 
dinates PO, po, &c. cutting JE in /?, r, 
&c. and AB in <?, «, &c. reipe^ively, and j^ 
take ON, on, &c. thereon every where 
=z PR, p r, &c. and N, », &c. will be the 

points in the required curve. For JB :=BEipQr nature 

of the queft. and cooftruc.) and confequently JO = OR, &c. 
• ' (per 




(per Cm, triangki) whence PO^JO =PR zzNO, &c. 
(per conftru^ioixX J^ £. D» 

Put, now, JO (or Jo, 8cc) = x, JBj=i la, NO (or ^yg, 
fcc-) ^J'* ^i*^ ^^^° (pc*" P^op- of cir. and quefb.) Va ^x— x* 
vsPO, aadjr (AT^, acc.) = Va^fx-— x*co ar, and x dtzyl*' 

gatfx— xy= *^ — ^Xtftfxv'a: Whence xd=j^* 

: xv'* X »tfV» — ^V» ::'/»« : a^i/, ue, NR* : y^A X 
i{£ : : CD* : ^2^*; and heace it appears, that the re^ 

2uired curve JCE is an elUpfe, whofe. center is D (the ra^. 
)C being perpendicular upoq the diameter JB), and JE 
ft dtaineter thereof,^ the conjugate to that diameter being 
P^.— And if an infinite number of paraMels to PN be 
conceived to be drawn, the circular and elliptic aresl^ 
JPDRf ANCO will be divided into an infinite number of 
parallelograms, whofe bafes. PR^NO, 5cc. and almudes are. 
ecjual ; and therefore the circular area APDR = the ellip- 
tic area ANCO. In like manner the area liEB is proved 

to be = the area CEB\ and thence the femTcUipfe ^Ai^^ 
Uppears to be = the femictrck ACBD. 

' In this manner, nearly, the anfwer is given by Mr. Roh. 
ButUr, and Mr. C. MutUn : B^it Mr. T. Atlen^ after proving 
the nature and defcriptibn, &c. of the required curve to be 
the fame as above, puts AOyt^x AoyScc* = x, the correfpond- 
ing ordinate ^M or c», &c. =j', the rad. AC'=ra^ and finds 

the fluxions of the fpaces ANO, Cno^x V^^ax — xx— x x 

and XX — x\^zax — xx reipe^ively ; aiid the fluent of the 
former of them (when x =: /?) is =: the meafure of the circ, 
qiuul. ADC'~'iAC*t and the cor red fluent of the latter 

sz y . TT ■! — the meafure of the circ. feg. CDp o = (when 

^:s%a) ^ "— the meafure of the circ. quad, CDB di 

the meafure of the whole fpace CBE ; to which if that of 
the {pSLce/jNC (= the meafure of the circ. quad. A£>C 
-*-4 AC^) be added, the area of the whole curve fpace 
A NCR BGwHA be found zsAC*; A fh'tng fomiwbat r#- 

Htarkable! • • . ' « 



X.QvB«« 
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X. QuBSTioH 537 iKf^'rrf/^ il/r. "^i Allen. . 

Let ^ and d be the places of Aldebsru and the brightell 
of the Pleiades refpeflively, P the 
pole, PC the meridian, and CA the 
vertical cirdepidiDg through the two 
/tars. In the fpherical triangle ABP, 
are given AP the polar diflarce of 
Aldebaran = 73" jp jA BP that of 
the brighteft of the Pleiades =: (A* 
58* j4*, and the included angle, he diff. in rintit afcenfion 
of the twoftats=:ia*i3' 30", whence the APBC \t fuund 
=: 60° 7' li"; then in the fpherical triang^Ie PUC ate (pTen 
PB and the d.PBC as above, and PL the comp. oT the 
given lat. 31 j8', from whence ihe Z. C/'5 is found = »8* 
^i' 40*, which is the are that the brighteft of the Pleiadct 
u fhort of the rsfridian at the time required. 

Laftly, the greateft lat. in which this phsenoonnon can ' 
be obferred, iij when the L.PCB becomes = PZ) 5 a riEht 
■nde. Therefore, rad. : line of PB :: fine of the angle 
PSD ; cofine of jj' 14' jj', the greatclt lat. required. 

Mein R. ButUr, IV. EmhUtvK, D. Kianebroik, Tht- San- 
ierfoa, Jaf. Wehjltr, and feme others, anfwer it in this . 
muiiier very near. 

XI. QuEiTtON 538 anpaierti ly Mr. Wm. Toft, 
(ti, Pr^foffr). 

lo the orthograpbic projefHon of the Jphere, on the plaoQ 
ofthe meridian, the horizon // (2, the _ 

equator .C^ the prime vertical Z N, 
the parallel of declination D d, Sec. 
will, it is well known, be projected 
into right lines, and the azimuth cir- 
cles into ellipfcs, each interfcdting DJ 
in two points, except that (ZaN) 
which touches it ; and which, there- 
fore, is the azimuth required. 

For the fun coming afterwards to 
(he other points of interfeiftion with jy- 

DJ, will app^renily teeedevbirk a- 
gain, and be feen fuccelGvely on the fame points of the 
compafs as before, xtid fo the azimuth decreafe again by 
the fame Iteps it before inCreafed ; an appearance iiirprizing 
enough to thofe who are ignorant of the true caufttliereof 1 
. Diary Mali. VeL m. T Therefore, 
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Therefore to determine the poUtion (or prGJe<5lion) of 
this azimuth circle, (and confequcntly to folvc the prob.) 
produce NZ and Dd till they meet in /, and conceive a 
iemicircle to be defcribed upon the diameter 7i? , cutting 
the primitive in r, and kt rn be drawn J^NZ, and its 
interfedlion «* with DJ vill be the place of the fun at the 
time required, or the^point through which the projeded 
azimuth circle required muft pafs.— ^For, fuppofing the 
pointy fflf, /; r, /; and J^, r to be joined, and the femi- 
periphery of an elllpfe, to the tranfverfe diameter Z iV, ta 
be aefcribed through the given point m: then vill ml be 
a tangent to it in w, by the" property of the ellipfe and its 
circumfcribing circle (fee theor. 49th of the ellipfe in Steers 
Conic Seftions), becaufe r/ is a tangent to th« primitive 
circle in r (^r/being a right an^e, by conftrudion). 

The method of calculation is from hence alio extremely 
natural end eafy; for J^/? (JLZ>^ lemg the nat. fine of 
th^ given declin, to rad. of the primitive ; ^7, and confe- 

qu^ntly ^n (zr-^ r , per prop, of the circle) arc from 

thence readily found, the latter of them being the nat, fine 
of 33** 17', the fun's alt. at the time required; and thence 
n I and rtm become known : Whence, by another prop, of 
the ellipfe and its circumfcribing circle, nr : nm :: ^J) 

.^!LI1 :si-.;s Pa,. the nat. cof. of 70^ 14', the fun's azi- 

muih required. And hence the time from noon, when this 
phaenomcnori happens, is eafily found = 3 h. 55 m. nearly. " 

McflT. Rohert Butler, Da, Kinneh rooks and Lycidas, by 
fpherics (from the fpherical triangle mZP, where. ZP is 
the complement of the ffiven lat. Pm the complement of 
the fun's declin. and m'Z that of his alt. at the time ric-. 

• jn r 1 fine of Z.Z7/^P y fine Pw 1 #• r * 
quired), hnd fine P/ ^ ^^ 

.A'PZmy the azimuth required; which, it is manifeft, will 
be greateft when ZmP is a right angle, becaufe the fines 
oii Pm and PZ are conftant quantities; from whence the' 
time required is dire(5lly found to be eidier 5m. part 8 in the 
forenoon, or ss ro» paft 3 ip the afternoon, very near. 

And Meff. T. J/Ien^ T. Barker, JV, Barnes, W, Emhletony 
R, Gibbons, r. Sadler, P. Sharp, J7. Spicery T. IValker. 
J. Tonng, and fome others, determine the time fought 
nearly the fame as above. 



XILQuEs- 
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XII. Question 529 anfwered hy Mr. R. Butler. 

Let A^ reprefent the afh, the oak, and with any rad. Oi 
(not exceeding \ OA) and cen- 
ter ^, defcribe the circumference 
of a circle cutting OAin », and 
on the diam. g A (the comple- 
ment of Oq) conceive the cir- 
cumference of another circle to 
be defer ibed cutting the former 
in Mi a point in the curve (or J} 
figure ofthe ditch) required; and 
after this manner any number of *-^^<-*^-^ •* 
other points may be found. 
For MP being drawn JLO A and the points 71/, q ; A/, .'/; 
M,n\ and 7J/, (? joined, the Z. y^y1^/^ = 7*/ 7 i* = double 
the A AOM, as required per the queftion* 

The ditch OMAO being thus conltruded, to find the 
area thereof, put a := O A (=: 10 chains), x = abfciffa P^ 
y =: ordinate PM\ then, per fim. triaogles, « — x {,AP) : 

y iPM) : : y (PM) : -^ = Py ; and ^ = P» : whence 
»flr = -^ — h^:=z Oq =z X ^^ , and confcqucntly 

y-sixs/ ^'^ ' = -A f ""^'^ -y and yx (the fluxion of the 

^n>rm^^^^ — *^^ ^'^^ . •^<»^VX-ax'X 

area ^iJfP) =: r . =r— z^,.;..^.=a=g-h^X 

Vtf<» — XX ^aa — XX ^aaxx-x^ 

=i£5i^ — , and the corred fluent thereof (oc area ^AfP) 

^aa — XX 

aa — a Vaa — ^ x x -f- 4 ^f \/aa — xx — -f ^? x circ. arc whofe 
rad. = a and right fine = x; which, when x =z a, becomes 

* aa — ia X = ti'46 fquare chains = the area of 

the fpace OMAO ; and doubled is 42*91 fquare chains =s. 
tlie area of the whole fpace required. Mr. 



• Tliis expreflion reducing to dtf x i — 'Tttsw it may be re» 
marked tliat OMAO, the rcmt-irca, is cquti\ to tlie dilFercnce be- 
tween a fquare whofe iide is a, and its iafcribed circle. Which 
alfp agrees with the otlier folution by FUis Miaut. 



Mr. Da» Kinncbrook\ anfwer is the fame, exceeding near. 
And much after the fame manner the aofwer is alio given 
by MeC J. Barnard^ IV. EmbleUn^ C. Button ^ Lycidas^ ' 
Z'^. Spicett suid fonie others. 

Tbefamt anjf^tred otbemuife^ hy Plus Minus, the Propo/er* 

Lety/ and be the places of the vj^i and oak, and M a 
point in the required curve, 'Tis plain, frogi the data, that 
the excefs of the angle at the fence above 90** = the angle 
at the ©ak. Draw AVT A. J My and then TMOzizMdj; 
whence we have the method of defcribing the required 
curve, viz. draw OD -L JO, and JMC at plcafure : With 
the center C, and radius CO defcribe the circumference of 
a circle- which will cut j4C in two points M, m of the re- 
quired curve. Call JO, <? ; .^P, x ; and P/H (X AO) j • 

then (per fim. triangles JPM, ^OC) CO, or CMz=l^^, 
and CE ^^—y\ but E€^ ^EM* (or PO*) =r CM^^ 

• 

I.e. %ajfy — xyy^x^ — ^axx^^aax, which is an equa« 
lion for the hyp*, defeftiva nodata diametrum habens, (fee 
Newton's Enumeratio Lin. stii Ord. Species 41*.) and jr 
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which belongs to tab. 2, form 4 caf. z and 5, of Newton's 

Quad. Curr. or y =r — ■■■ Tii^ ». . , which belongs to caf. % 

Y2ax — XX 

and 3 of form 8; and bv either of them, it appears, that if 
you defcribe a quad. JD on the center 0, with JO for a 
radius, and produce PAf meeting JD in S^ and draw SJ^^ 
i?.-^ parallel to OJ and OD, the area JPM fliall be equaf 
to the area y^S^\ and the whole area of the field = z /tfO* 
— a femicircle whofe rad. is the fame JO, That this is 
the whole of the area is plain, if we look at th^ equatioo 
2 ayy — xyy =:x> -r- aaxx-^aax: for when ^ = o, x = o 
or tf • fo that the trees ftand in the fence : And that no other 
part of the curve beyond is tol)c confidered as belong- 
ing to the field, is alfo pii^in ; becaufe, by the data, the 
angle at the fence mud never be lefs than a right one. 
When y is infinite, y = i^, which gives the afymptote. 

' If 
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'f vou take r, Os each = \aj and fet y^r from / to /, you 
\rXi nave the foot of the greateft ordinate* 

XT II. Question 550 answered ly Mr, E. Nott. 

This gentleman confiders the infurer as certain of rc- 
ctivins 20]. per annum during the hufband^s }ifc» though 
the wife was to die immediately after the agreement, con- 
fer] uently that (by tab. j;th on pag. 260 of Simpfon's Seleft 
Excrclfes) the preient value of his expe(Elation is worth i4'x 
years purchafc, or 7.Z%\, 

Jn like manner, the remainder cf the wife's life after that 
of her hufband's being (by prpb. 15 on pi^g. 285 t.f Sirup, Self ft 
Exercifs aforefjid) worth 4*7 years purchwfe, the prefent 
Tahie of her expeftation will be found to be 60 x 4*7 =r 28a 1. 
which, being the fame with the other, fhews that neither 
fide will have the advantage in this cafe. ^ * 

And in this light it is confidered by MefT. R. Butler^ W., 
EruhLtotty R. Gibbons^ AL Hitchhu, ( . Hut ton, D. Kcnne* 
brooks T, Sadler. J. Tarratty and ieveral ethers. 

Bur the propofer, fuppofing the infurer to be rrb longer 
intitled to receive ihan during the joint exiftence of the 
mnn and bis wife, makes the advantage about ^i\, on the 
fkic of the infured : And if the intereft the infurer might 
make of the money he has a chance of receiving, from time 
to time, before he is liable to pay any, were to be taktn 
into tonfideration, the balance would tnen be found to turn 

fomewhat in favour of him, &c. His folution is from 

£rfl principles, but our narrow limits oblige us to omit it. 

XIV. Question 531 anfwered by Mr, Rob. Butler. ' 

Let PD reprcfent the required curve, whofe abfvifla CB 

=: X, and ordinate BD = y^ and then .=v- 

^ y 

yS/ y^\ -4- V* 

being cr its fubtangetit AB and -; — ''— 

y ^ y 




sz its tang. JD, 



3= a. 



per 



* This will cafily appear by putthig the fluxioo o£ (;r =) 

ax — XX t . .. 

- equal to o. 

\^x ax — .XX T 9 



the 
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per gueftioD. AVhcnce apS5~— JiX^; and y be- 
ing zz d {-=1 GPt the tangent" at the vertex) when x = 
o» per the nature of the queftioD, the correal equation of 

d 

the fluents will be x = ^ ^. H hyp. log. of — 

equation of the curve required. 

• _ 

Again, jri = ^ — idy^ and the corred fluent, or area 
required, =jj--idy + ^dd. 

Laftly, i* +}« = J5* X '^•^'^j^'' + yy, and V^x» -h> 
•• • 

s= =^ + 4</ X ^ ; and the /iorrea fluent ^-^'^. + h. log, 

of jl is = the length of the required curve PD* 

Corollary: It Kence appears that the curve's length al- 

ways exceeds the axis by the quantity d x hyp. log. j--^^ 

It is alfo anfwered in this nrianner by Mr. T. Allen^ and 
Mr. Da^ Kinnebrooky exceeding near. 

And Meff. T. Barker, W. Barnes, W. EmhletQUy C. Huttofi^ 
P. Sharp, TV, Spicer, T. Sander/on, T, IVaiker, and fomc 
others, have likewife anfwered it. ,. 

. XV. QuHSTioN 532 anfnaered ly Mr. T. AHe** 

Let AEPB (fig, I.) be one half of the ellipfis in which 
the earth revolves about the fun, in the 
frcus S, P the, place of the perihelion, 
and ESm an elliptic fe<5lor defcribed 
in an indefinitely fmall particle of time 
f. IBatCPzia, JC=iCB-b,CS 
Ktf, and kt the cofine o£ ESP, the 
eirth*s diftance from its perihelion— a?, 
rad. = !• Then, by tbe properti.es of 

• the ellipfis, J? ^ = -4^» and (^Y 




a -^ ex 



bix 



tiigonom.) Ep = — /i~^ and Sp = — ~^, There- 

fore 






Qjj ti 



I Aki wikib. 



(= fi«x. Sp) : tS£^ 

t/t — xxxa 
(Bn) of the true loogitude 
rad. is £S, in the time/'. 

Now, let zCrVfr (G(!. a] repre- 
feni the feuthern fenriCiicie of the 
ecliptic, Vf the Tropic of Capri- 
corn, P the plice of the periherion, 
© the place of the earth in ihe 
ecliptic at the time propo fed • then 

will Q^= the fiin's declination. Pnt m and n = the 
Cne and coline of >$ P, the dillance of the perihelion 
from Vf, p and g — the fine and coGoe of Qai^, and 
the c oline of PQ = x (as above), then will pax + 
pmi/i—xx=:the Gne o£ ^B lf« art. 478 ofSimpfon'» 

Flux.) and 



■- — 7, the fluxion ortncreafe 
I ihe circular arc EP, whofe 



'^^ 



s/r: 



XV^I — X 



(hefloKion t>r alier ation of the declin. in the time/'. Con- 

- by the qneft. muft 

,, 1 mia. By making the fliixioD of which = o, the value 
of K may be found. 

MelT. R. Butler, D. Kinnehrooi, J, Mottland, and A. 
Rmue find, hy very eafy. ihort, and elegant proceffej, that 
at cruiling the line the declination alters the faltcit, fup- 
pofiog the earth's orbit to be a circle, »nd the appatent mo» 
lion of the fun in the eclipiif: uniform, Bcc. 



XVI. QuBSTi 

LetyS-SC^eofecis:*) 
reprefi-nt the 6rft pofition 
of the given rod, and «6 
any other pofition of it, 
touching the given hemi- 
fphere DBKia I. and 
&nd draw the rad. Ct, and 
CP, PP fperpendicdar 
afliparjiihiia CD),VG 



it/wtrfJ iji Plus Minus. 
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(= y/2?) a tangent to the gi?cn circ. at />, «5 Cl Z>6') 

mcetrng^P (prcdnccd) in £, and or, throagb B^ pcrpec- 

-dicalar to CP iod DC; and then, patting Ct{:=CD z=. 

15 feet) = r, CP=,,x, and PP =7, af (£*) will be to « 

(«;5) ::r(^/):~ = C«, and^^=j + ~^: but fi£» ^^ 



«5» = a5*, and therefore j = :±: Vaa — jrx; con- 

fequently, if about C, with the rad. AB, the circumference 
of a circle bt dcfcribed cutting CP,P^ SLnd Br, produced, 
in A*, /*, and q, and alfo an hyperbola through the point G 
to the afymptotes CP^ CJ, and meeting Bq, produced, 
in /, the area C0 .9 r will be = the circular area Nqo — the 
hyperbolic area C rszz ijfiQ'jS ; and the area of any portion 
^jC thereof, cut off by a right line /?^ | CA will be — the 

circ. fcg. / A^/.— The fiuxion of jr or ± Vaa-xx, 

being equated to nothing, gives x* = rt ra^s/aa — xx\ 
therefore if the cubic parabola, whofc equation is x' rzzraj, 
be defcribed through C, it will cut the aforefaid circ, in L, 
the point through which the ordinate pafTes, which is a 
maximum (= 3 8 '02) on one hand, and gives the point of 
contrary flexure on the other. 

In this manner, exceeding near, the anfwer is given by 
McfT. 7". Alien (the propofcr), R. Butler ^ W. Einbielon^ C. 
Hufton^ D, Kinfiebrook^ T. Sanderfon\ IV, Spencer, and 
fome others. 

XVII. Qu ESTiON534 atifwertd hy Mr. Da. Kinnebrook. 

* . - 

The ball, in the firft part of its motion, moves through 
the quadrant of a circle, and in the latter part through the 
involute of the given circle or cylinder; in both which 
cafes the thread is perpendicular to the curve, and there- 
fore cannot afTe(S the ball's motion, and confequently.it 
moves uniformly through both curves. Now the length of 

the quadrant, to rad. 100 feet, is = 157*08 ; whence ^^ - '^ -- 

ao 

r= 7*854 feconds, the time of its description, and 45" — 
7*854^ •= 3714^* the time of the ball's moving in the invo- 
lute; whence 37*146 x ao= 741*9* the length of the invo- 
lute. Put now a = 100, 3 ~ 2, x = the rad. of involution, 
and /=:the length of the involute; tiien (perpsg. 163 of 

Simp. 



Kp. 6*. . - Qji 1 

Simp. Elax. ad edit.) - 

= (when / = 74V91) S]'S)6 =; the reditu of iovclutioo, or 

the part of ihe thread gr llriDg remaJmaK unwound at the 

eridoi 4j*! ftom'whence the pofition of the ball may be 

found, &c— The tenlion of the ftrios is =: — 7 

5= Jib. nearly. 



Ibe Prizi Quebtiow anfiatgrti hj Philalethei Lon- 
dinenfis {(** Pnpefer). 

Let AGPDB be part of the fphere, its ceater C, pole i', 

pknof the'equaror /iB,wi 

P'/, PS, Pb meridians, of 

■which Pb is infinitely near ^ fff~t — 

PS. Let j^De be a loxo- y'''\~'^ ^^^ 

dromic line that makes e- /Q f ^ ^ , -^ 

(jn»l angles with all the me- 

ridiaos through which it 

pafles, of which let / be the 

tangent to the rad. of the 

fpherc AC^r, and put AS 

l=AS') = y, AC~l, its 

la ngeni A G' ^x, and then 

^rr-i-xx{CG')irl,CA) 




(Dd); whence; = "^'//'^'^ ; but /= •~^. »oA 
therefore / = — - r — = e, aod (putting a'joajl =il/) >=s 
tM X log. '-'-yrr + jry ^ ^j^^ equation expreffing the 
relation betwixt, x nnd j en the globe, or, which is 
the fame thing, between, the abfcifla and ordinate in 
the propofed chart or projeflibn. But x +.v''"/-4-** 
is = tangent of ^°^ ; therefore, laftly, j = tM x 
iog- 
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log. cotaa. ^— log. r. ^Thc curve may be very 

cafily conftruAed by the table of logarithmic tangents: and 
the preceding figure is exad, when the angle of the Joxo 
dromic is 4s^, 

CoROL. I. Becaoie id : diy : : x : jp : : v^rrH-xx : /, 
therefore if through any point D' of the curve a line be 
drawn perpendicular to the equator y4B' y and the point P 
be taken therein, fo that /JTz^O'C, and a line be drawa 
through Ft A B\ on which let the point E be taken fuch, 
that /*£= the tang. «f the conHant loxbdromic angle, then 
a line drawri from E to D* will touch the curve in A)'j from 
whence it follows that all loxodromics in this projedtion 
(except thofe whofe dire^ion are north and fouth or eaft 
and wef!) are mechanical or tranfcen.dent curves, having a 
point of contrary flexure when they cut the equator. 

Corollary i. Since y = , the fluxion of tlie 

fpace JB'iy (= xi) will be = ?^^ ' ^4 , and that fpace 
J \^rr'r-xx 

itfelf = /v'rr 4- *x — /r = / X (^^'. 



Corollary 3. Since v is found = — = — -, if r«2 be 

put =/VVrHrlcx or rm for the fum of all the fecants 

from o to / degrees, then will jf = — , or rjp = «r/, and 

therefore r : / : : m x y^ But here m will be the meridional 
parts of the lat. / for the rad. r; whence the difF. of lonpi- 
tude found by Mercator's ftiiling correfponds exaflly with 
what is derived from the globe itfelf. 

The folutions bv MefT. T. Allen, R. Butler, W. Emhleton, 
C. Huttohy Da, Kinnehrooky Plus Minus , W, Spencer, and 
6\ JV agree with this fo exaftly, that, even if room would 
permit, it would be needlefs toVepeat them here. 

The prize ofi^ Diaries ^ for tktfolntion of the prize quef' 
tlon, tuas nxjon by Mr, David Kianebrook, and that cf% by 
Mr, diaries Uacton. 
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The Eclipfes calculated for 176s. 

There will happen fix eclipfes this year, four of the fuo 
and two of the moon, according to the following order. 

The firfl is an in^fible eclipie of the fuo, on Tuefday the 
jpth of February, 22 m. paft 11 at' night, apparent tinjc. 

^It will be feen only io the unknown pans of the great 

South Sea. 

The fecond is a total and nearly central eclipfe of the 
moon, on Thurfday the 7th of March, 17 m. paft one in the 
afternoon, -and therefore inviiible in Europe^ but will be 
vitible in the South Sea and Afla« 

The third is another invifible eclipie of the fon, onThurf- 
day the iift of March, am. after i in the afternoon.—* 
This will appear a fmall eclipfe in North America, and to 
places near the north pole. 

The fourth is alfo of the fun, on Friday the t^tlvof Aa* 
guft, and will be viGble from the beginning to the end, ac- 
cording to the following calculations. 

Calculated hy- | Beg. Mid. End I Dur. | DJ 

^ h. m. 

Mr. William Bay H§, for Warwick j 3a 

Amicus ^— ' 3 3^ 

Mr. T. Quanbrough, for London 3 ap 

Mr. Stephen Hodges, for Al-*) - J 

thorp, near Northampton 3 ^ ^**i* *"*.* 

Mr. T. Walker, for London 3 37{.4 itf 4 

Mr^ J. Metcalfe, for London >37i'4itf454^i 17^ 

Mr. T. Allen, fcr Spalding,*^ III 

by Ma/kelyne^s Tables and ^ 3 3; [4 5 '4 49 'i 14 i 
Conarudlioa: J, III ' 

The fifth is another total eclipfe of the moon, on Friday 
the 30th of Auguft, 61 m. part a in the afternoon, but invi- 
iible in Britain, byreafon it will be over before the moon 
rifes. 

The (ixth and la{( is of the fun, on Sunday the Z5th of 
September, 35 m. after 4 in the morning, ana confcquently 
inyifible here, and to all chefe parts of the wovld. 

John Metcalfe, 



/fif*W 



Mid. 
h. m. 

4 »» 
4 >9 
4 5 



h. in. h. m. * 

1 50 



4 49 I >7 
4 57 I »8 
4 44 ,» "5 

51 t 4l 

54J 1 17^ 



r 



t 45 

« 35i 



* 3 

* 3 

40 
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\. QoiSTiov 535, fy Mr. Tho. Sadler/ 

Declare ye wits, well known to fame, 
A celebrated .f ady's name ; 
Whofc equal's fear eel v to be found 
. On this terraqueous globe around* 
Mount- fcience (he can fcale with eaic— 
Afcend its iumniit, if fhe pleafe. 
She is the mnfes' fond ddight • 
Who're always pleas'd when (he's ib fight. 
Artifts, with eale, her name you'll find . 
From th' equations here fubjom^d* 

. wz — x--y -. 5^ f y^jf^^^^ ^ denotes the ift let- 

xjr — w -•- z — aa I 

wy-^xz =157 J 
ter in the alphabet, x the^d^ y the 3d, and z the 4th, that 
compofe this lady's name ; and the 5th letter is the fame 
with the ody and the 6th the fame with the 3d. 



II. Question 536, fy Mr. W. Spicer. 

T6 find two fiach fquare numbers, that their fum may be 
1 fquare, and their difference a cube number, and the udet 
of the faid fquare and cube equal. 

III. Question 537, By Mr 4 W.Tofz. 

Given [a =) the fum of 3 numbers in harmonical porpor- 
tion, and alfo (^=) their continual product; to find the 
numbers ihemfeWes. 

IV. Question 538, By Mr. Tho. Barker. 

To determine a point within an eauilateral plane triangle, 

whofe perimeter is = 195, from which if right lines be drawn 

to the three angular points thereof, their Turn and the fum 

oC their fq^uares flfallbe = 113 1 and 43371 refpe<5tively. 

♦ 

V. Question 539, By Mr. Paul Sharp. 

In what latitude on the »ift of March at o o'clock, will 
the fhadow of an objefl, ftajiding perpendicular to the ho- 
rizon, be ^ to the fhadow of the iame when {landing in a 

poution. 
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po/ition to the horizon, fo aa to caft the loDgeft ihadow 
poffible at lo o^clock on the fame forenoQO. 

VI. Question 540, 3/ Mr. Rob. Butler, 

A gentleman has a triangular garden, whofe (idcs are 50» 
60, and 70 poles refpeftively, in which refpcdlively grow 
three trees JV, B, and C, fo pofited, that if right lines be 
drawn from tree to tree, a triangle will be fo formed that 
the angles at v/, B, and C will be *= 50, 60, and 70 degrees 
refpedlively : Moreover the tree y^ (in the garden's lefTcr fide) 
is juft 30 poles from the garden's greateit corner. Hence is 
required the diftance of the trees from each other (geome- 
trically), and their iltuation in the Udes of the garden. 

Vll. Question 541, bj Jack Hazard. 

Three perfons ^, j9, and € tofs up, in their turns, and 
upon equality of fkill, a die with two equal faces only, 
whereof the one is white and the other black, and he that 
brings up the white face £ril, is to be entitled to a depofit 
of 30 .guineas : Required the value of each perfon's expec- 
tation; 

VIII. Question 542, fy Curiofus. 

An horizontal dial, brought from the coad of France la- 
the late expedition (but without the gnomon), was put into 
my hands, and being defirous of knowing for what latitude 
it was made, I found, by means of a pair of compa/Tes, that 
the angle included between the hour lines of la and 3 was 
exadly = the angle comprehended between thofe of 4 and 
6; from which tne latitude may be found, and is here re- 
c^uired. 

IX. Question 543^^^' Mi/s Ann NIcholIs. 

One night I made obfervation of an eclipfe of the moon, 
but cloudslinterpofing, I could not fee the beginning; how- 
ever, feme lime after it cleared up, and at 9h. c' that even- 
ing, I obferved her to be exa^Iy 6 digits eclipfed on her 
lower limb: At 9h. 36m. ^^s, the digits eclipfed were-'io^ 
18', and then clouds appearing again, prevented ail further 
obfervauon. By calculation 1 found the femidiameter of the 
moon = 16 ai. her latitude at the middle =: 3ora. north, and 
her horary motion from the fun = 3^m-r— -From this cu- 
rious obfervation,. the beginning, middle, and end of this 
eclipfe are required. 

Diary Math. Vol. III. U X. Quxs- 
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X, Question 544, hy Mr. W. Toft, 

A young nyin, at fea, in working his day's work , forgot 
to allow for tne variation of the compafs, and by that means 
made his diiFerence of latitude too much by zx, and the de- 
parture too littk by 54 miles; and the difUnce failed that 
day was roo miles 10 a direct rourfe, in the north-weft quar* 
tcr: From whence is required the true'difference of latitude 
' and departure, and the nature and quantity of the vaxiatioii. 

XI. Question 545, ijy Mr. T. Mofs. 

To inveftigate a general theorem (without finding the 
whole content) for determining the true ullage, in ale and 
wine gallons, of any ftaoding fpheroidical ci)(k, whofe bung» 
head diameters, length, and wet inches are. given; and that 
by a rule ^t for the pra^ical ganger. 

XII. Question 546, J^ Lycidas* 

Tn what point of the ecliptic between <Y^ and es does tfjc 
fnn's longitude exceed his right afceniion by the greateft 
diflference poffiblc ? 

XIII. Questiow 547, fy Mr. Paul Sharp. 

There is a conical tub whofe bottom diameter, depth, 
and top diameter are in arithmetical proportion, whofe 
common diiFerence is la inches, stnd which, when full of 
water, will empty itfelf through a circular hole, of one inch 
diameter, in its bottom, in 15*361584 minutes: Quere its 
content in ale gallons ? 

XIV. Question 548, fy Mr.T. Mcrfs. 

Suppofrng there are two given concentric ellipfcs, whojfe 
given difference of tranfvejie diameters is equal to that of 
their conjiigates ; 'tis requued to dcmonflrate, in a general 
manner, whether the part of any common diameter, inter- 
cepted between the per'pherics of thofe ellipfes, is greater 
' or lefs than half the faid given difference of their tranfverfe 
or conjugate diameters. 

XV. Question 549, hj Mr. Rob, Bittler. 

A chain's leap:tTi is 149 feet, and its variable thicknefs 
/or Uvf of denfny) fuch, that if its epds are faflened to two ' 

pins 
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plos Hcuated in the fame horizontal line at thediftance of too 
feet from each other, ic will difpofe itfcif into a circular 
form ; from whence is required the law of dendty and the 
chain's weight, {uppoiing one foot of either end to weigh 
one pound. 

Tic Prize Question,* 5y Mr. Da. Kinnebrook. 

Suppofe a given right-angled plane triangle, whofe hypo- 
thenufe is an uqiform (lender rod, and its bafe parnllel to 
the horizon, to revolve about its perpendicular as an ax*>» 
whilU a ring Aides freely along its hypothcnufe : It is re* 
qaired to determirfe the time ot the ring's defcent along the 
laid hypothenufe, its length being =: fo feet, the oerpeodU 
cular = 40, and the time of one revolution rouaa the aaui^ 
:= 3 fccondis. 
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^uejttons anfwered. 

I, Question 535 anfwered fy Mr, Rich, Gibbons. 

FROM the addition of the two firft equations is had th« 
fum of the two quantities «w;, 2 added to their produ<Jl 
= 89 ; which (as they muft be whole pofitive numbers, each 
not greater than 24, "jper queft.), it is cafy to perceive, will 
be 4 and 17, and conic quently x + j^ = 10 anS xjr = 9, fro»ii 
the ift and 3d given equations: whence x evidently appears 
to be 9 and^ = 1 : and thefe are alfo equal to the 5th and 
^th values required, per «|uefh Confequently the required 
numbers ye 4»'9> i> 17, 9i i, and anfwer to Z/,/,y^,/?,/,yi^; 
the lady's name. 

Irt this manner, exceeding near, MeflT. J- ^^{fi^ M^ Gor* 
don, and IV, Raivle have likewife anfwered it. 

But if the four given equations are ad ded to g ether, k ^ 
the following one will be derived, viz. 2 -i-y x nu - h y za 
%(iZ — 2 2 ; From which, and t he firft given equation (z4- j 
+ nv 4- X = 3 1) will be found 2+^'* — axz+j' xw + JP 
4- * w -H x^* == 8 2 — ill ; and copfequcntly z +;? = ijj •+•* 
iVSz — nj. 

U a Then, 



Then, as w, x, y, and z arc to be whole pofitive num- - 
bcrs, each not exceedi ng 14 (pe r queft.)» 2 muft be fuch a 
cne as will bring cut \/2zr^ iii not only a whole, but alfo 
an odd number; which, with very little trouble, will be 
found to be 17: Whence jr = i, and the ift and 3d given 
equations become x -Hit* =^13 and a: — «iy = 5; confequently 
A' =: 9 ana <w ;= 4, and the celebrated lady's^ came requirea 

is DlAR^A. 

It is alfo anfwered by Meff*. J. ^Jhfnore, T, Athnfon,'T. 
Barkery IV, Barnes, y. BoJhi^Grthy IV. Cold J. Ctfuithred^ 
7/ Dalhy, R, Demr.g, //. Fry, IV. Gpugk, R. Hale, R. 
Peckhavi^ 7, Potter , J, Probert, Tho, Robinjon, Alex, Ro^e, 
}V. S em: ell, jP. Sharp, Ed<w, Sfnitk^ IV. Spuer, Mrs. Eleanor 
Suggett, J. Sivift, J. Tarratt, J. Thome, T. fVilkin, J. 
f4^iciley, J, TouKg, and forae others. 

I^ Question 536 anfivered by Mr, William Spiccr 

{the Propofe^)„ 

AfTume ^ x » + 5 ?f ' and | x * — •} x ' for the two required 
fquare numbers, whofe fura and difFerence are manifeftly a 
fquare and cube number, having each the fame root x; 

then, finding two other fquare numbers 4«« x i -t-/i«^* " 
and I— /7/1 * ><T+ »«)"*, fuch that their fum may bei 
==i, ix*4-4x' will be zizj^nnxx x i -^nn^" and \x^ — * 
^#5 = I — tin 1* X x» y I -4- ««"**, and confequently, the " 
equal root, x = 6«* — -/z* — i x !-+■»«•"'* = (when « is i) 
-^ ; which value fubftinited for x in the above affumcd 

expreffions, they become ~ — and — - — ^, two numbers 
- ^ ' 15615 156*5 

anfwering the conditions of the queftion.— ^Mr. Walef 

denotes them by 9xx and 16 xx (it being evident,^ from 

47 Euc. I, that they will be in the ratio of 9 to 16); whence 

(their fum and diff. being = ^5 xx and 7 ^*J refpeaively > 5 ^ 

will be = V7XX (per queft.), and confequently x ^~^* 

arid the required numbers the fame as before, &c.— ^''— Mr. 
A\ Gibbons' anfwer is not efTentially different from this laft; 
and Mr. C, Button anfwers it, very ingeniously, by a dif- 
ferent method. 
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III. Que 8 Ti ON 537 anpwerei by Mr\ S. Woodbcy, 

I^ei X, jr» and 2 deoote the required numbers, and then, 
ac -^-y -h ^ being = a^ xyz =3 ^ (per queft.), and x \ z \\ 
X — y :y — z (per the n at. of ha rmonic proportion), yxx + z 
will he =txz, or yyx a — jr =: a ^ ; from the rcfolution of 

ivhich, the value oO, &c. may in any cafe be found. if 

^ = 191 and b = 354016, then will y, x, z^d z come out = 
73, 6^y and 56 refpe<5live]y. * 

And in this mi^nner^ nearly, the anfwer is given by Me£ 
T. Barkery WHliam Barnes, Jfaac Dalhy, R. Gih&^fjj, 7. 
Proberf, r. Roh'mfon, P. Sharp, W, Spieer^ T. JVilkin, and 
othecs. 

But Mr. W, Toft (the propofeiO conceives the three num- 
bers fought to be reprefented by 2,x z -t-r, z — v x z-tv 

and z K z — V (viz. the numerators of three fradbions) ~ 

- , and "" » having their denominators in arithmetic oro- 

Z 2-~t-f '^ 

greffijn, reduced to a common denominator, it being eafy 
to p rove theni to be -in harmonic proportion), and then, 
Zizx2z — vt;** being = ^, and 3 ^ z — v t' = « (per queft.), 
a 2"* — az-^Vh willbe =0; from whence the value of ^, 
when b is a. fquare number, may be c a^'lv foun d, by the 
method <rf"divifors, and then v (= dr »^/^zz — a)y and the 

required numbers,, will become known. But when y/b is 

irrational, let. it be divided by the greateft fqu'are number 
w» it will admit. of, and the irrational quotient call h, and 
^en 4he foregoing equation (fuppofing xv'» = 2) will be- 
come %nx^ — ^xH-«f=:o; from which x ra^y be found, 
And confequently the values of z and v, and the numbers 
required. 

fix AMPt E I. Let tf = 4^ and 3 = 576 ; then the ift of the 
preceding equijstions becomes 2 * — 13 2: + i » = © ; whence 
5: = 3 and v r= I, and confequently ja, 8^ and 6 are the re- 
quired numbers. 

ExAMPLLE a. Where ^^ = 13 and b = 71. Then i/b r= 
4 V'xi »» = 6, and iH is a, aad the equation in the ad cafe 

becomes 4* ' — 13X + 6 = : From which x = -. z — 
Vl* ^ ^ 17%' *^^ ^* 4> 3 = the tbree oumbexs require 1. 

U 3 . V r-XAMFL.g 
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ExAMTLB s. Where a = 39 and ^ = 1944.^-7-Here yb 
zz 18 \/6, w 3= 18, and « ^ 6, and the atorefaid equatioo 
becomes 4xJ — 13 x H- 6 = o, as in the laft example, and, 

of confcquencc, x = - alfo : But « =: 3 V - ; whence v = 

Ik/-, and the required numbers are x8, la, and 9. 
^ a 

ScHOL. The two foregoing general equations being of 
three dimenfions, 2 an'd x will each have three values therein, 
and V as many coirrefpondine ones ; as for inftance, in ex- 
ample I, where the vaJues otz are i, 3 and — 4f and thofe 
of V, correfoonding, V — ^Sf i and Vaa; from whence 
three fets of terms, anfwering the conditions of the prob» 
may be found, if thofe arifmg from the firlt and laft (viz. 
from 1 and V — aji or from — 4 and Vaa) of thefe cor* 
refponding values, can be called real quantities; and, what's 
fo'mewhat odd, they, as well as the others, anfwer the con- 
ditions of the queft*. notwithftanding they are abfolutely 
imaginary : But perhaps neither of them can fo properly be 
called anjfwers, feeing there is one in whole poliiive num- 
bers, which the prob. in forae fort tacitly requires. 

IV. QuESTioH 538 an/weredfy Mr. Ifaac Tarratt. 

Let P reprefent the required point within the given equi- 
lateral plane A /^BC, and let the perpendi- 
culars PE, PHy BG, upon JB and JC, 
be drawn ; affo let PFbe JLBG, and put 
if z= 32*5 = ^G, h = j6*a9 == EG, c = 

1I3*5, ^ = 433^^5, ^ = —4lI»l,x=-S^, 

^x\6. y^='PFz=> HG. ■ ^ 

Then (by 47 Euc . i) Vxx 4- yy -f* JL IIG C 

=^,and 3xx + 3J'J'-4^>^ = ^; whencej. = x/i^^^^^ 

and this value fubftituted for j', an equation, containing one 
unknown quantity only, will emerge, from which x comes 
out = 40; and thence y is found = $% (fere), and the dif- 
tances AP^ BPy CP = 3i*44» 40*16^ and 41*43, very near.- 

In this manner, exceedingly near, it is anfwer ed-by- //«/'- 
cus^ .Meff. T. Barker (the propofer), R. Hale^ J. Probertt 
Tko* Rohtnfon^ Alex, Ronve, EJiv. Smithy W. Spicer, E. 
Siiggetty and Ja. Toung, 

^ ' .^ ,V. (JUES- 
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V. Question 53^ anfwered hy Mr. Tho. Bofworth. 

Pot f» , » = fine and cofine of the <Jec]in. p, q -- cofines of 
45® and 30** (the fun's diftance from the merid. at 9 and xo 
o'clock), X, y zz fine and cofine ofihe required latitude; 

then, per fpherics, npy mx x i -^npy r mx** " and 
nqy-¥ mx will be the tangent and fine of the fun'^s alt. at 
9 and 10 o'clock refpedively; which, whenever an appear^ 
aoce happens, at thofe times, like what is mentioned m this 
queftion, will (as is eafy ta demoniti4te) be equal to each 
other, or (when the fun is in the line, and »» = o, which if 
the cafe, very near, at the time fpecificd in the queft,)p> x 

I -^ppyy^'^ = ^y ' From wherice y = v — ' "^ — — 

PP 99 
0*816496, the cofine of 35* 15' ?a* the 'at. of the place rct 

quired; which Is the fame as found by Mr, Paul Sharp (the 

propofer) by a diflferent method. 

The folution by Mr, fV* Wales is nearly the fame as this; 
and MeiT. W. Barnes, Rev. Mr. J. Crofs, J. Dalby, R. 
Hale, S. Hedges, C. Button, IV. Raiule, Ed'w. Smith, IV. 
Spicer^ 7* Tarratty J of. JVebfter, and Ja. Young, have like* 
wife anfwered it. • ^ 

VI..QpBSTioN 540 anfivered hy Mr. Rob. Butler, 

' (/>$/ Propofer). ' 

On a right line Ah (of any affumcd length, at plea'fure) 
conflru^ a plane triangle having its 
/Li Ayb,c = ic^", 60^, and 70** re- 
T^edt.vely, and upon Ah and Ac dc- 
fjribe two fegments of circles to con- 
tain ^%^ a8' and 57'» 7' (the garden's 
greateft angles), and let the diameter 
AD be drawn-, producing it till' AD 
: AL in the given rajio of 1 to 3, and 
upon AL defcribe a fertitcircle cut-* 
ting the fegment Ab in e j through 
whtch point and A a right line being 
drawn, meeting the circumf, AD i nt , 
^ f, produce it both ways till AF^ 20 
and AE = 30 poles ; join the points 
e,b and/, r, and parallel to thofe lines let EG znd FG 
(meeting each other in 6') be re(pe6Hvely draw;i, producing 
Akf Ac till they meet the fame in B and 6*; then will EGF 

•be- 
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be the given triangle, and J, B, and C fhe places of the 
trees in the iide^ thereof^ 

Demonst. Join the points aIT; />>/; and i?,<7:^ Then ~ 
(per £m. triangles, &c) j^f: Ac (:: AD : AL :: % : 3) :• 

jIF : AE (per canftruaion) ; alfo "^^ j/^^ = AB, and ^ 
-^r^-^.^ = ^C: Whence AB: AC (:. dl^^, 
JtY. AK ^ .. j^. j^^ ^^j confequcntly -ff C is | i?r,* 




Calcui.. Draw the diam. Aft, and let the pomts e,ni 
1, n; and c^ D he joined; then (by the common cafes of 
plane trigonometry) AC will be found =:ii9'92> AB zz 3^*46, 
JlCs ai( 48, if^ = »9*39> and CF= 5^*4^ poles. 

An/wr U thefatne^ fy Mr. W. Wales, 

CoRSTRUc. Conceive the given ^DEFto he ciFcaxa- 
icrihed by R circle DKEFy and upon its 
lead fide DF^ conflit»te aX^DGF lunilar 
to ttie required one. From the vertex £, 
to the given point A, draw the right line 
£A, and make the /LAD/zz AEF: 
Then, the interfedtion /, of the rightjine 
/)/ with the circumference and the point 
C being joiAed, make the Z.iEAC^ EA6 
refprc^ively == th« Zs IGF^ IGD, and, 
joining C^ B (the points where the right 
lines /iO, AB meet the given lines FEy 
DE)i CAB will te the triangle, and A^ 3^ C the places of 
the trees Tequired. 

Demon ST. Pfdduce CI to meet the circnmference in J?i 
and Ut the points D, K aad F, K be joined : then (per cot- 

to 

• The parallelirm of BC, JSt, may porhapt be proved m6x« 
geometrically thus : Since, at is> proved above, Af : 4e : : AFi 
jiKi ot Af \ AF I I Ae I A &\ but, by*fitn. triangles, Af i AF 
I : Ac A ACy and At ; A& ; ; 44 : AB^ V Ac \ 4C lA Ak 
I 4M, aad therefore SCi H,^ 
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to o. 3. of Simp. Geom.'ifl edit.) the Z$ DKF, DEF arc 
equal; and, (ioce the Zs FDI, AEF are equal (per con- 
ftru^ion), and FDh FKHk^nd on the fame arc FJ, the 
Zs FKI^ AEFzrt equal . Whence the Zs DA:/, DE/i^T^ 
alfo equal; and, as £:^C and IGF, EAB and /^^*^C 
equal (per conitrudion), the As ABE and GDK^ ALE 
and GFK2iXQ fimilar, and confequently AC : FG :: EA : 
KG \i AB \GD\ whence the As ABC, GDFy having 
their refpeftive fides proportional, muft have their angles 

equal and be fimilar. The given point A being the point 

of contaa of -the fide DF, with a circle infcribed m the 
given A DEFy a very fimple conftruaion, in that particular 
cafe, may from thence be derived, 

« 

Meff. R. Hale and C, Htitton very cafily reduce it to prob. 

39 on pa. 244 of Simp. Oeom. 2d edit. And it may alfo 

be condruded from prob. 23 on p. 169 of his Geom. lit edit. 

' VII. Question 541 anfwered by Mr. Ja. Hazard. 

Pnt the given depofit (30 guineas) = d\ then, the proba- 
bifiiy of bringing up a white face at any one throw being 
• conftantly^'i, the expedlation of A on the i(t throw will be 
ix^, whkhVouM alfo be the ejcpe^ation of i/ on the ad 
throw, were it certain that yf would mifs the ilt; but the 
brobability of that being alfo 4, his expe^ation can only be 

i of i^/or - : In like manner, the value of the expedation 
of (7, on the 3d throw, will be found to be -; for, it would 

be -, if it was certain that A would mifs the ift and B the 

ad throw, but the probability of that being i X i, his ex- 

d d 
pedtation thereon can only be | X 4 of -, or - : And by rea- 

fomng in this manner, their expeflations on the fucceeding 
throws, and confequently the values of their >vhole expec- 
tations (forming three infinite progreflions) may be found, 

that of y^s being -X : i +i + ^ -*-&c. = - X-^ = 

18L that of 5's = ^X: i + 7 + it+&c. = ^X— ^ = 

/ 'J 

9l.andthatof6'*s=:f X: I4-T+ A + &c.=^X— i— =• 

4!* 10 s« Or, the fame conclulion may be derived without 

fum- 




fummation» by confideriog that, as their correfponding 
terms arc crcry where in' the conftant ratio of i, 4» and j, 
their fums will alfo be in the (ame invariable ratio. 

The anfwers by Meff. T. Barker, T. Bofwortby C. Button^ 
P, Sharps W. Spicer^ and /fl Wmlest are not materially 

different. 

# 

VIII. QusaTioif 542 anfwercd hy Mr. W. Walcf. 

In the fpherica! triangles PNa/PNi, and PNc, all 
right-angted at Af^ are given their rc- 
fpeAivc angles at the pole P = 4j', 5o*, 
and 90^, and the arc cb =: a N, to find 
PN, the lat. of the place, the fioe of 
Which iuppofe = x: Then"(per fpherics) 
I (rad.) : X : : I (tang. Z NPa = 45*) ? x 
= tar\g. arc Na^ and, puiting / = tang. ^^ — - - — sr-. 
^Af?i=:6o*», i:x ::/:/x = tang.of b (I -^ 

arc Nb ; whence its cotang. (or the tang. 

of ihe arc be) is 7-, which, per queft. is = x, and confe* 

tx 

quently »xx = - == 1*15475, &c. the verfcd fine of 98* 5a'> 

double the iat. required. 

Mr. Pdul Sharp^s anfwer is nearly the fame as this* 

Meff. n Allen^ T. Barker, IV. Barnes, T. Bqftvorth, % 

. CbUpcbafe, J. Dalby^ R, Hule^, C. Hutfon, J. Prpbert, IV. 

Ra^vhy 71 Robinfon, Ale^i., Ro*we, JV. Sprcer, J. Tarratt^ 

Jo/: IVehfier, Tho. fVilkin, and J. Towtg, by eafy fhort pro- 

ceflcs, find x = /"^ = '7598357 the fine of 49'' «6' 59*, the 
lat, required ; and Mr. fabn Patter, by analogy, without 
algebra, very iogeniouily derives the fame concltifioti. 

It may alfo be anfwered another way, Independent of al- 
gebra, whereby the fine of the arc ai conies out = fioe of 
15* rr- fine of 105" ; from whence the lat. tlie dial was made 
for may be readily found. 

IX. Question 543 an/hvereJ by Mt. T. Allen. 

Let Abed aijd CFM rcprefent the portions of the lunar 
01^ and the ecliptic, E, B the places of the D 's cent, at 
the itt and ad obfervations, and AF (= 30M her lat. at the 
middle of the eclipfe. Then, the Z. ^ -if /being found = 



j» I c' (from Aflron. Tsblea), .C A 
will be = 30'>Si7'.*'>'<^h ?"' = "•• 
^ff= X. fi£ {=W) =f. and 
C ;r — gg{ =n-46') -'»; then will 

= Ce = n + V«a + *'. and 

<pu tting ce — nn =s im), * = 

Whence ^£ = arS*', CE (the 
femidiameterofihe g'l Aad.)= 43-81', i 
the femiduratien j4D:^s''j' i and thtnce 
8h.ijni.j43. sh. 57m.54s. andiih.ji 
beginning, middle, and end of the eclipfe 
E= the greatelt quantity eclipfcd. 




id the mcafure of 

reeaiily deduced 

for the 



Thefanieanfwertd&jMr.Vtta.VJ»\a. 

As 60' : js' (the gjven hor. mot) : ; 36' ai'dbe time be- 
tween the obferv.) : 10' = EB ;= a ; alfo 6 dig. : 16' (Uii 
S'j ffmidiamerer) :: 4 dig. iS' : 11-466' Sec. = BG^b; 

whence, putting * = C^ (thefemidiam.cj'ihe earth's (had-), 
n-.xx-hi-.b: ^'"-''^ haIfofwhich = thedift.ofC.i- 



<X DJ and ^ 30', the given lat. of the 5 at ,^, the middle 
of (he eclipfe) from the middle of the b aje BE of the iri - 

■ angle BCE; whence (per 47EUC. i)xx — — 

= 900 (C/'), and confequently x = i%-t<)6s' , and EA^ 
31-7708' : Then 3j' (horary motion) : 60' ; : )i'77o8' i Jj' 
46', which added to the time of the il( ob&rvation, gives 
ph. 57 m. 46s. for the middle. Alfo (per 47 Enc. i)DA=s 
= 51-6107' ^(in lime)_Th. 33 m. jos. which fubtrafled from- 



Meir. IV. Rama, T. Bsfwerth, k. Half. C. Huttan, Roi. 
PeMam. 'V. Spicfr, and 'jof. !'/ehjlfr liave nlfo anfwerejl it 
very ingenieully, andbringout nearly the fame cuDcluUon. 

X. QuiiTios 544 anf'oiered hy Mr. Cha. Hntton. 

CoNSTRuc. About the center C with radi C A (= CH 
- XC.^)=roo"(thedHl.fai]td) defcribe the quid. AB, and 
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take CD, CE thereon, refpeaivcly = »» 
and 34 (the given err. in lat. and depart.), 
and let the points Z>, ^ be joined ; thro 
the center 6^and the middle of DE draw 
the right line Cs, and parallel thereto, 

and at the dift of h DE therefron?, con- 

ceive two other right lines tobe drawn > -^ 

interfeaing the arc JB in T^ndM-, ^ *>^ 

join the points C\ T and C, M, and draw 
TL I ACy meeting CB in L; then is the Z.TCB the mea- 
fure of the true and MCB the erroneous courfe, and the 
2L TCM the variation, which is wefterly ; CL is the true 

diff.of lat. and'TL the departure. For, joining the points 

T.M. and drawing TWiS i BC, cutting TL in r, and com- 
pleaung the ZDDCEn, the As TjMr and DCE or DCn 
are equal and fimilar, becaufe of the'equal andjjerpendicular 
hvpothenufes TM, Cn, and the parallelifm of the legs, /. e. 
Tr -=. (7^ = 34, and Mrz^ DC =: ai, as by the queft. 
they ought. The calculation from this conftruftionis ex- 
tremely eafy; whereby the ATCM (=variat.) and CL^ 
TL (= true diflP. of lat. and depart.) come out = is** %%\ 
7i-ai789S and 70-199816 miles refpeftively. 

MefT. T. Bofv)oHhy IV. Toft (the propofer), and JV. Wales 
likewife conftrua it in this manner, very near. 

Meir. T. Allen, T, Barker^ IV. Barnes, IV. Cole, the Rev. 
7. Crofs, 7. Dalbiy R- Gibbons, /?. Hale, J. Proberf, T. 
Robinjbn, Alex, Rovje, P. Sharp, IV. Spicer, Mrs. Eleanor 
Suggett, Tho. Wilkin, and J a. Young have likewife fent 
neat and concife algebraic Solutions. 

XI. QSESTION 545 anfivered hy Mr. Jpfeph Walker, 

Supervifor in the Excife, 

■ 

Let i& = the head diameter, 3 = the bung diameter, / = 
the length, and *w; = the wet inches of the propofed cafk, 
(all which are given); then vf'iW lb j- \/bb -r h h = the 
tranfverfe of the generating femiellipfe,and \ lb -r-^/bb — hh 
— J/=:the part thereof intercepted between the vertex of 
the ellipfe and the middle of the head diameter of the caflc; 
and confequentJy, putting ^ ="7854 and y = any variable 
depth, elHmated from the center of the bottom up the axis, 
the fluxion of the content correfponding will be = ^x x 

II, j^LLnJil X / •— A X x — il/; and the fluent, viz. 

anu 
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atvxbh--^ ■ .. ■ X i//— 4/ — twxw, when xs:*wg 

divided by « 8a for ale, or aj x for wine, gives the ullage Ja \ 

%\t or wine gailoas,4:equired-; and, expreifed in words^ fur« 

piihes the folk>wbg I 

General Rule. 

Multiply tlie difference between the Asmi-leogth and f tlic 
^et inches by the wet inches, andXubcra^ the Drodu<^ trom 
the fqnare of the ferai-Iength, and multiply the remainder 
by the red^angl« under the fum and difference of the bung 
and head diameters divided by the fqnareof the fe mi -length; 
then, fubtradting this laft produ(5l from the fquarc ofth^ 
bung diameter, and multiplying the remainder by the wet 
inches divided by 359*65 ior ale or a94*ii for wine, the re- * 
full will be the ullage, in ale or wine gallons, required, 

. Ingenious anfwers to this queftion (with practical rules 
deduced therefrom) have alfo been received from Meff. T, 
jUlerty /?. Gibbons, C, Mutton, and Bart/\ Sikes j bat our 
fcanty room will not permit us to infert them. 

The anfwer by Mr. T, Mofs (the propoferj may now be 
feen in his excelient Treatife of Gauging, lately publifhed. 

XII. Qus^TioN 546 anfweredhy Mr, T, Allen. 

Piit/ = cofine of 13** 29', the obliquity of theeclinn'c, .vrs 
tang, of the 0's right afcealion to rad. i ; then, per fpherics, 

X X " f X 

" =: tang, of the longitude, and — -- — (per pa. ^$ of Simp. 

S • ■ S •+" XX *" 

Trigo.) = tang, of their diff. which, per queft. is to be a 
max. and therefore its flux, made 2=0, and reduced, gives 
X = Vx = '95769s the tang, of 43** 45^ 43"s Whence their 
greatest di& = a* a8' 35*, and the 0's place- will be bi i6» 

Meff. T. Barker, T. Bofworth, W. Barnes, J. Datby, /?, 
Hale, Step. Hodges, J. Potter, j. Prebert,.'T. Rohinfan^ . 
J. Ronve, P. Sharp, IV. Spicer, J. Tarratt, IV. Wales, 7. > . 
IVilkm^ ^TiA J: Young anfwer. it in this manner, aid bring 
out the fame conclulion, exceedingly near. 

. AJlronomlcus, by trigonometfic reafoning onlyi finds^e 
fine of the diff. of the 0's long, and his right afcenJQon =:. 
ihe-rig^t angle under the fine pf their fum and the»verfed. 
Diar^ Matb. Vol. III» X fine . 



fin« of the obliquity of the ecliptic diredkly^ and the verfed 
Cue of the fuppiement of theebliquity-of the ecliptic ip- 
verfely, whidi, when a max. will evidently become = the 
reiftancle under rad. and the verfed fine of the ol^iquity of 
^lie ecKptic direAly , and the verfed fine of the fnpplement 
thereotinverfely, =:o'C43aoi, the fine of »• idi nearly^ 
from which the fame cond.aCon as above exhibited may oe 
found* very near. 

Xni-Qys«Tiow 547 anpaered hj Mr. P. Sharp' 

[the Propcfer). 



Put a = 1^ A- fcct, h = 0*005454 (the area of the circular 
hole), r= 3'8x97» and y = the depth of .the tub, in feet; 
jthcn will jr + J == i;op, and x' — i = bottom diamcterg 

^ =:its content, and -f—- = the time of evacua- 

c ^ bc^2ax 

tion with the xft velocity (per pa. -173 of Emer. Mecham 

rxi\ dit.): Whence 7 — 7-^— X 7-^^^-^-^= 15* 2/5 1584 

y 60=: 915.69504" (per pa, ixi of lEmer.Fbx.iff edit.)- from 
^Wvich jr is ibund = 4 feex, and <he tpp and bottom ,diameters 
= 5 and 3 refpedlively, and the .coniient = iJ*3i293 fclid 
feet = 3 14*4»767 ale gallons.* 

Meff. T. Allen and C. Hutton^i anfwers are nearly thp 

fame. ^It is alfo anfwered by Meff. W. Barnes ^ IV. Raivle, 

irhon Robin/on^ Alex. Rpnve^ Edixi, Sf^ith^ and IV. Spicer,. 

XrV. QuJEs- 



• This folation is falfe, by the wrong application flf the rficor. 
in Emcrf. Flux, above quoted. The concliifion will be very dif- 
Icicnt when that theor. is properly applied, as any one may eafily 
Cnd. But the fame will be more cafily and dircdfcly deduced /rom 
the I A Art. of our Mifcel. eor. x. pa. 7, thus : l^logjthe Tajme Ro- 
tation as above, we have ?* Y x '7854 X 

-IS - Vj* y^ 

' ^l' ■ > =29x5'tff5»4; orV*X*Jf-T*4-~ = t8'oii: 

Hpncc the length Af is rx r40i6 nearly; and thiEre£6re the top aoa 
bgjl^tom 'diaAietcr« 2: 4*4oi5 as^ i'4o%tf» 



No. 6$, 
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; XIV. Qg Err ION 548 a»/wered by Mr. T. Mof&l 

(the Propofer). 

* Let J a T^,EBF be two conceotric fetni-ellipfcs, in tihidV 
Ea = BazuFD. Take 
O^ to d?^ in the giveir 
t-atio ofOa 16 OA, anrf 
e:?r to QJ z: OB : Ot^- 
and cDoceiVe the dlip- 
trc arcs Eb^ Av\ refpec- 
tively fimilar to Aa^ EB, 
to-be ddcribetl. m-awtbts* 
fetnidiameter Om, cutting ./J -.1 
the (imiiar elliptic arcs irt\ . ^ ^ 

J, «, and r, ancl let the points r, ^; «, v : and /, a be joined; 
then (alternately) 05 i Oa,: : E : A md B :Qv ; i 
OE : OA; wbence, by equ alley and di^lion of raitos, ^. 
OB ^Oh I Oh II Ov^ Oa ; Qa, or, altetnately^ Bh : 
vaV.:Of:Cfay:': OB : Ov, by e9ual. from aboVe. Alfo, 
by um. As» 5cc. arifing from th« fmiilarity of the ellipfesr, 
Om : an :: 0% : Ov (: : OE : OA,^ . 
by fuppofition) C a«#i /O «.;?«. , 

.^.Orloi'.i Obiaa (::0EiOA,hyt '^'^'''^ 

fuppofition likdwife) . ' -X. . 

Oft I mft\ whence, by eclu^ity, dlvifion* of ratios, and al^« 
fernation, mr : nj {i i Or ^ Os w Ob i Oa) and fo is Bbt 
va (by equality, from above) : Confequently the flnJt. (or dc- 
creafe. fupppun^ Om to be increafing and indefinitely near 
to 0F\ or mr. is to the flux, of rrs m the conftant ratio of 
Bbx.^ va^ and the flax, of Om to t1>e fiux. oiOmiOB i 
Ov (becaufe, if the fldents of two Tariable quantities arc 
iXvuzys in a conilant r2itio» their fluxions muft n^eefiarily be 
always in the ^rne ratio) ; that is, alternately, 
■Sb: fluj& of mr li 9ai flax, of wiy ) ,„^ «iv*,w«»z»i«» 
6^:flux.ofd?«, :; Ov ifiaK.ofq»A antT,. alternately 

iind by equal, from above, &c. Ovivai: flux, ^^^^^X'qZ, 

K flux, of <!r 3: fliiK. of /r / ; alfo, for the fame Mafoo, v i 

Bv {On : mn^ fronr above) : ^ flux, oi On i -^ X flux* 

of ^« = flux. Q^mn ; which, as J? v is alwayscr p^, dbmon-^ 
ilratively proves the increafe of mnxi^ be always c"'the de^ 
creafe of »x, and" con&€|ueAtly that w/ is every where 
tr Ba\ or EA (becaufe, if the fald increafe and decreafe 
were always equal, ms would be a conftant qpgntity =:Bar 
and a the decreafe wa&greateil, ms would be'^Ba', as is- 
¥5ry evident), ^ \^ 



^j^ Laoi«s' D« 

fin« of the obliquity of the ^ 
Cue of tte fupplcraent ot t 
verfelv, whiiJi, when a max 
reaancle under rad. and the 
^1ic ccUfitic dircaiy, and the 
ihereofinvrrfely, = o-043ac; 
from which the fame conci.uli. 
faund, very near. 

XIII. Q?S"iow 547 *': 

Put a = 1^ A fcct, B = o-oc 
hole), r= 3 8x^7. and y = th' 
ihcn will jp + J = l;Qp, and 

^*^ "^^ =r its content, and f^ 

c t?c \ 

tion with th$ xft velocity (pc: 

tii dit.): Whence y\T'. X 

y 60 = 915.69504* (per pa. Ill of 
4v4uch jr is iound =: 4 feet, and t* 
=: 5 and 3 refpeflively, and il 
feet = 3 14'4»767 ale gallons.* 

MiJfl'. y. ^//^» and C. JHtiti • 

/kme. ^It is alfo anfwered bv 

TAo<» Robinjhnf Ale*. Rfi<we, E.. 









TJbis fblnffQ] 






lie law ordenfity ii u drz''*iii illcDrm; for 
^f Gndmg ii ii geneid, Tnppofing / to be the 
^ngte in which tbc currc- cuu ihe ordinue.— — 
~iry, which is fbrmed by a Jinc of a canflaat 
jwliofe law of dcoliiy U a coailzm quantity, id 
J r^ich, ia the gneraf exprcffi^oa, / niuft 
:c / M z.; which i» a kauwa property of 

- 0/7 can ncTcr become a qaiutnuu; be- 

y n B nould be la&aiiel y great. 

Y bt eiiily deduced the rtquifitcs for 

uf biidgtsot any known currataic dc 

tl'ji;..iict or lo fuii the tituaiion ef the 

lall ; ftrong in all th^ir para, at it-' 



■r h) Mr.- Rob-. Boiler {tie Prapoftr), 

e G K, jnd, perpeadicuhr thereto, PL, 
' inurfeaion of ihe tangeou DP, 6"P; 
irJ L/| CA". ATO, and (7^ rcfiKC- 
bfcilTi I>K=x, o(d. 6'A'=j. IBS 
[iun D S', and i» = thi: iovuiable unlj:in 
jini:: Tsen, n bL-iDgrinduHnitcIy near C, 
',■ = 1, anil, by mechanics, CP, GL, and 
Llie iin^un at C and D, atid wtight of the 
tA'j: Wheneeii.:^ (::PI,:(7£):ix:j, 

— = r; which is general, let the curre 

B'jt, in the pre£:iit cafe, the curve being, 

e 61^m. fuppoliE = ir}, t will bisi-^— = 

e weight (ic) will be Elwayi as the ung. oi 
rc DC: Therefore, pDitibg 7", / = the- 
■i n" jiVthedegr-es, Sec contained ia- 
[(70) and ^Zt {6j fcot) refpeftively, Ti/ij 
r queA.) ; whence, w. = 



- = ICiifcilb., 

3 E'^" iTTtlb. =the whole weight of ihe 

red. Ing-Dious anfWen to it Have fikewife 

.v^ fioni Mf 3. ajf^ijji ftwl tfC i>/««-„ 

diwreot itKthoci, find tbc- wei^t^ the law oi 

X 3. 4wAiy 



$% Ladi s s' Djarijcs, IRMft/cpt] tj66* 

Th^ certainty of this may alio in fome meafure be evinced 

fcy confide ring the ray Omz9 revolving about the Center ^r 

> it being eafy to perceive that its intercepted part jm will 

' * •ODtinually vary, as the inclination tp the axis ^FvariesV 

and confequentiy that it mufl pafs through a max» or a niin. 

before it can become of the fame ^magnitude again, in^, as 

I it was of, at Sri\, in ^.■— But it is very esuy to demonv 

ftrate that It will begin to increafe immediately on its de^ 

parture from the poution OB, and be greater tnan aB the 

mpment before its coincidence with ^ilE (z= aB). — ^I^ 

therefore mull pafs through a max. between the pofitioDS 

OB, OE. and be every where greater than its two extreme 

equal values aB^ JE. 

Mr. T. Allen has given an algebraic folution to it* 

XV. QuBSTioN 549 anjhaeredhy Mr.Chz. Huttoa. 

Call the abfcifla DEix; the ord. EFfy ; the arc DF, 21 
and its tangent / ; alio call the 
tangent ofihe whole arc DB, T, 
\ _j^ow» in any curve formed by * 

ia perfedly flexible line, the ten- 
fion or force drawing in direftion 
of tU tang, at D (the lo weft point) 
is a conftant quantity, which let 
b« denoted by tf. Then, the ge- 
neral prpp. of any fuch curve, be- , ; . 
ing.aa i (rad.) -' wiig. Z EFD i : a : weight of thie arc 
DK or (hccaufe the angle at /"is, in the circle, meaiiired 
by the arc OF) i ; / ,: : tf : <?/=:: weight of th^ arc/5fv 
md X : T : : ^ : aT= weight of the arc DB, aT-^at will 
be =r I lb. (per queft.), fuppofing DF-zzi^ fc^tj-whencf 

<L ^ 7*— /I" ' , and cDnfquentFy xaH •=! a 7* -j- Z-^ 7 = 

weight ofthe whole 6hain yii)^.. ^ : ; 
• Now, fince the arc DB is given = 70, and the fine C.B =2 
jGi, the rad. OD will be found ='50'99397> and the length 
of the ft mi- circumference = i6o*i«*6^; whence the arcs 
DB (70) and DF (69) appear to contain 78** 39' and 77** 
ji' 36*^, and their tungehta- T, / ro be = : 4'9'8iS8i3 and 
4'i»io82t rcfpeftlvely, and xT-i- y — / zr ai*6aa7lb. =3 

weight of the wh<xle chain required -The law of denfity, 

or of, the f«<fllon of the chain, is dircAIy as the.fluXp of th9 

tang, and inverfcly as the £ax. of the arc;, for ^/=:iiax. of 

the weights weight of the 'length z\ whioh^ divided b^ 

the length z, gives a^z" = the dcnfity or ie^ion at any 
poiot. , Cor. 




l^>.4^ Q^BSTIO'VS Am*« W»ltft8b S3^ 

• Cor. z. The law ofdenfuy is u at z"* in all carves; for 
the manner of finding it is general, fuppofing /to be the 
tang, of the angle in which, the curyc cuts the ordinate.-*-*^ 
1q the catenary, which is formed by a line of a conflant 
tbicknefs, or wliofelkw of den&ty is a conitant quantity, in 

order to have it as fuch, in the ^enerat expreOTon, / muH 

be as z, and thence / as &; which ia* a kaowo property of 
that curve. 

Coa. 2i The arc Dffc^n never become a qasidrant; be-r 
caufe then the denlity 9t B would be infinitely great. 

So HOI. Hence may be eafily deduced the requiHtes for 
building the arches of bridges of any,known curvature de* 
^able, either for elegance or to fuit the fituation ef the 
place, &c. and yet be equally ftrong in all tlieir parts, as ii^ 
they were -catenarian arcs«> 

Anpact U the fame hy Mr. Rob; Btltler [tU Propafir)^ 

Draw the ordinate G K^ and, perpendicular thereto, PL,. 
frt>m P, the point of interfedlion of the tangents DP, C*P; 
alfo draw nm^ mGy and L1\G K^ KD^ and GP refpcc- 
tivcly, and put the abfciffa D'K'zzxy ord. GK^ij, w =:' 
iveight of the portion D G\ and a zz the inviuiabie tenlion. 
at /J(the loweft* point): Then, n beihg-indefi'nltely near CT, 

Gm:sL X and «//r zjs and, by mechanics, 6'P, GLt and' 
PL wiir be as the tenfion at G and Z), and weight of the 

part i>C/ rcfpe(fllvcly : Whence ivia (t: PL : GL) : : x :}, 
and confequently — = t; which is general, let the curre 

^ y 

bewhat it will: But, in the prefcnt cafe, the punrc being. 

a circle (whofe diam. fuppofc= ar), t will be s -^ — = 

y ^ r**-jr. 

-; that is, (the weight (w) will be always as the tang^ ot 

its Gorrefponding z.tc DGx Therefore, putting T, / srthc' 
fang, or 78* 39' and 77* 31' ». the degrees, &c. coniained in'- 
the arcs AD (70) and\$[i> (69 feet) refpcaively, T x t \i 

nw : m — i (per qpeft.)^ whence. «ip.ss ^^ ■ ssio'JWIb.- 

which doubled gives ai'7alb. =: the whole weight of the 

chain required. ^Ingenious anfWers to it have Hkewife 

been received from Mefl". J. Chipchafe and /K Spencvr i 
%hQ» by diffirrcnt: methods, find the weight,, the law oft 

3t^ ienfit]ir 




%^4 Ladies' DtARiB-s* [RMmfiH^ s?^^* 

dcnfity or thickaefs, and the diameter in the middle aod at 
each end. 

The YtL\%z QuiSTioM anpwgred By Mr^ W. Spencer, 
f/^Stannington, near $heffield, in Yorkfliirc. 

Lee BA reprefent the given rod, reydving^ about the axia 
JCperpendicuJar to the horizontal Kne AC\ 
D the place of the rtng at tfaeend of any - 
time /, and v its velocity, there, \n the di- 
region DA, 

VxxxAB (= 50 feet) = r, /^(7 (= 40) = ^, 

:,^C(=s 30) = b, %2i =5;^, 3* (the time of one 
revolution) = j, sT4I^.&c. = 4<-» and BD 

=: X ; then will -- — = the centrifugal force ^ 

m a direflion parallel to the horizon, and it^ efPedt in the 

diredlion DJ (by thi refolutioa of forces) = ^^^^ % 

rrss 

which added to — , the true mcafure of the force of gravity 

• *» %• «^' • hhccx tff 

ia the fame direction, gives , ■ +^-^ = the whole force 

r rs I r 

accelerating the ring along the rod, at D : Whence, by the 

- .1 r • hbccXX , p^r-x . 

pnnaples of motion, h -^^— = w, and (putung 

— ^ =s OT, and ^ =: «) V = v'wxjTHhT^i; confequently 
rrss r w ^ , 

' = ^« ^ V^l^-i^' P'»"°8? = -; and, taking the 
correa fluent / = 4- X hyp. log. of y^^+Vg^-^-''' 

= (when X becomes = BA^so) i'^5i9^* &c. s= i" sj"* ai** 
&C'; the time required. 

Cor. r. The time of dcfcent along the rod in motion, is 
lefs than the time of defcent along it when at refV, by i^^ 

CoR. ». When x becomes = ~^^» ^^e ^^E* if at free 

Fiherty, would no longer Hide along the rod) but £y off. ' 

In 

J : ; ;- , 

• Found by maiung -^ (the grav. of the ring on the rod) s: ^ 

Uj« botl cntal ccr.trlfr.gat force ^bove found. 



•j 



Ho.<|. Eci»tfs«s, %$.f 

la this maoflcr, exceedingly near, the anfwer is given by 
Meffm T* Ailertf /}. Butler^ J. Cbipchafi^ Curhfus^ and ^. 
Mutton \ but the prize of ii Diaries was won by Mr. fVil^ 
Ham Sfencert and that of 8 by Curio/us. -^-^^^r. Da. Kin* 
nebrook has anfwered the 6th, 7th, 8th, xjth, and his own 
queft; (the prize), but his letter catoe to hand too late to 
be taken any further notice of. 



The Eclipfes calculated for lj66^ 

This year will produce four cc]ipfes» two of which only 
will be Tiflble in thisr iiland.. y . 

The firft is of the fun^ on Sunday the Z9th of Febmary, 
a little after noon : It will be invifible here, but annular and * 
^tral in the fouthern parts of the Pacific and Soutbero 
Oceans, and may be £^ea from the moft ibuthern parts of 
South America, Africa, Madagafcar, and other Indian iflands^ 

« 

The fecond is a partial ard yifible lunar cclipfe, on Mob» 
day the 24th of February, in the evening, according to the 
following calculations. 



} 



Beg. 
hb ID. ' 

6 32I 



Cakulat;^ by 

Mr. W. Chapman, for Fox- 
ton, Leicefterfliire 
Mr. S. Hodges, for Althorp,") 'g j ^1 



Northainptonfli 
Mr. Ifaac Tairait, forLoadon|6 %f> 



Mr. Tho. Harris, for Brington 
Mr. J. MctcaMb, for Lt>ndon 
Mr. AII«n, forSpaldtng,Lincoln. 



6-1 3i 

658J 

6 40 



Mid. 
h. m. 






740^847^ 

829^ 
843 



7 aii 

7 3«i 



7 37 



il 



7 2lfl8 29j 

I834 



Sur. 
h» on* 

2 i; 



Dif. 



2 I^T^ 10| 
2l6i 

2 i6i 

2 \fy,^ _, 

l» S4I4 lo'l 



•i4 



8i 



The moon ^n be vertical at the middle of this ecJipfe to 
the Indian Ocean, between the iiland of Ceylon and eafi 
part of Abiilinia,i in Africa; it will therefore be vifible to all 
Europe and Aiia» and greatelt part of Africa» from begin* 
ning^o end} and at the end may be feen in the Brazils^ io 
South America. ^ . 

The third is ap ipcfipfe of the fun, oh Tnefday the 5th of 
AugufCiti the ^fternoon».cdrrefpondest to theleTCompu* 
lations* 



' 



.1 * ■ ^ < 



C^ 



tli 



Ladies* D i a & i k s. f^R^W^f/on} tjii^ 



Cikulatcdby j«rKi»^.M'««. I End 

' ;lx. m. lb mv a: m. 



!B«gio-.L>fid. 



Mr. W. Chapman, forFoxton 5 24I 
Kr. Steph. Hodges , fur Althorp ^ 7 1- 



6 20{ 



Mr. Ifaac Tarratt, for London ^ 28 |6 324 
Mr. Tho. Harris, for London 5.30j-'6 a3i 
Mr. T. Allen, bjF conftruc. > 
for SpaldiDg > 

Mr. J. Mctcai£e 



S *5i.6 I Si 



7i 
9 

7 10^ 
7 ^ 2t 

7 8i 
7 8i 



Dur. 
h. ni. 

' 43y 



5 



4. 



'437 4 334 

fc4iT4 3<^f 
I 43 424 
* 42iJ4 37x 



This fblar eclipfe may be feen from all parts of North 
AOieriCa, the Atiaotic Ocean, north and weft parts of Af- 
rica, weiifrn parts of Europe, and to parts near, the aorth 
pole. 

The fourth and laft is of the jtibon-, on Wednefday the 
«oth of Augufl, in the morning, and vifible in America* 
This clipfe will be ended before the nicon rifcs ar London, 
and coniequently will be invifible there,, and to all the wef- 
tem parts of Europe; but to al[' parts of Afia, mefl parts of 
Africa, and eaftem parts of Europe, it will be vifible. The 
cfigits ecHpfed wiH be a little more than 6 on the moon's 
jowerlknb. ' J. Metcalfi^ 

We hiv been favoured with other calculations of the 
cclipfts, and particularly from Meff T. Atkirifon, W. Baylh^ 
Ed. Greenpa, Rob. Peckham^ W. .Snvr/t, and Jqf Weijier j 
which we are forry our narrow bounds. will not liiffer vavi^ 
publiJb*. ^ 

Ne'W ^ejiionsv 

J. Qu'KSTic^H 550, iy Mr. Tho. Sadler. 

Ye fair,, who can with eaft unfokl» 

"What puzzled Oedipus of old. 

And can, from algebraic art, 

Th? abftru(eft'of all' things impart£^^ 

From what you fee appear below,* 

JfbhD*s age and fbnune you will know; 

Who courts young Sufan of the MiN^ 

(But fhe ismore in love with Will.) 
Wiirs youpg and fprufe> but hath, 00 fiorie«-^ 
Ko tnouitiy flreriing to* count o*er— 
John boafts of gold, and more than that,^ 
Which makes So^s heart go pit a- pair 

She 



No. 6j. NBW^QjI.KSTIOMft. ^31 

she begs the ladies' kiod advice, 
. Were tixey to chufe, and ta^e their pboice* 
Whether 'tis bell, to marry Joho, 
With all his goi4,^r-or Wiii» with none. 

* X 4"^ = X5», and x— jfT x x — /''" ^ $19% ; vhtre S 
=: John's ^ge, . and x his for moe; 

n. QuESTKw 55i>''^ Af^ Ann Nicholls. 

I obferved a cload be^iag N. ^ by £• and took its ahi«> 
tude 17^ 4' f, ^^^^ time after I obferved the fame cloud $.B 
by S. at which tiioe its altitude was 45^ a>' ; from whence 
the poiat the wind blew from is required* 

III. QvssTioN 552t h Mr^ I&ac Tarratc* 

A pleaiaut village, ladies, is defia'jd 
' ]^ropn the equatioQ underoeath iubj^oin*d,* 
Whofe pleating bowers and delightful (hades 
Are far fuperior to the woodland glades. 
TOfthefe retreats^ the merry nymphs will hye, 
UWth iiidden-tranfpOTts of unbounded joy ! 
. And meet their fwams, theihepherds,of the plaio^ . 
Who mne tlierr pipes with a melo(fidus ftrain : 
- "The fchorifters will liffen there to hear ; 

What Damon fays to his. beloved /air. 
' ' My reiidence, dear ladies, pray explore^' 
And you'll oblige your &rf ant evermore* 

* r + w + ?c -4- j r4-g=^ , > Where vi ^4^»yi and z 
V* ^njj* zzs^x -4- J -*- z + 30, I rcpiefent the places of 

vivx^zSysi-h^f > ^^« letters in the al- 

y«4-jrz = 4^> I phabct, thai compoft 

• r + w+ zn^x-hy: J the town's name* 

IV. C^ksTio* Sih'^ ^^^ Vfm. Splccr* 

There is; a conical, fpire fteeplc, ^whofe fiant fide is » 
.= 4 times its. bafe ; from the vertex of which, two heavy 
bodies* Were let fall at the fame tlme,^ the one down tli^ 
perpendicular, and the other along the flant (Ide : Now ic 
was obfem;^ that the foufKi of the body which fell down 
the perpendicular upon the center of tne bafe, arrived at 
the extremity of the flant fide J uft at the fame moment of 
time with* the other body ; required die iteepJe's altitude i' 
*, ■ . • ■ ' ■ ; 

- V. Qu£S- 



V. QoBiTieni 554, fy Mr. Sfq^licn Hodges. 

Near.ihe renowQ*dLord Vifcount Spencer V feat. 
Where fliady groves jprojedl a cool retreat. 
Two children atpne oinh appeared ii> view ; 
From thefc equations * pray their ages Ihew; 
♦ xy* + 21 v' = 290304* "} 
x*« + *';;♦=: jti5ai47a, > Where * reprefeats ilie year, 
jr rr «, 2 = v, and V = ijf ; J 
y the month, x the day, w the h6tir, and u the minute A. M« 
vhen the eldeii was born ; and the other was born 4 m. after* 

VI. Question 5.55, ij Mr. Richard Gibbons* 

A tradefman owed his dealer 150]. who agreed to take a- 
certain- fum yearly on being allowed lawful intereft upon 
balancing each year's, acconopt,. as the fame became auey. 
until the whole was paid, when- the debt and intereft a- 
mounted to 179 L 9s. lof d. required the yearly payment,, 
and the time the ^ole took paymg o£F? 

VII. Que STICK 55/6r fy Mifs Ann NicholTsf 

There, is, in lat. 54^ norths a town, and in lat. 64* north., 
ft mountain, both under the i^me meridian, and on D^c.ailt . 
the fun was obicrved to rife at the f^me moment of time at 
the town and on the'mountaiu; from which data I demasdi 
the height of the mountain* 

Vm, Question 557, ty Mr. The. Harris.^ 

Say when* *' ye adrononpic i^ies, 
: / Bright Sol in the leait time will rife? 

•Iiat.5i«3a' N., . • 

^IX. Question 5^8,. hy Curiofus^ •; , 

So to draw a tight line, cutting the two fides of a given 
plane triangle, that the reAanglc of the two lower fcgmients 
fiiall be equal to a pven qmmticy, and the redangle ol the 
cwo upper ones a maximum. 

X. QuE8Tio!f fjy, ly Mr. John ChrpcBafe/ 

. A ball being (hot, at an elevation of 76*, from a cannon, 
whofe gpeateii horizontal range is three miles, (Iruck an »b- 
ledt iUndlogat fuch a difLacce that, if it bad been projected 

■ agiiiniL 



againft it in a direflion perpeodicular to its iurface,its force 
vouid-baT« been twice as grtskt as it then was ; reauired the 
obje6l's difbance from the cannon* fnppoting it to lUndppr^ 
pendicular to the horizon. 

XI. QuESTioM 560, fy Mr, T. Mofs. 

To determine (i priori) the form of a fpheroidical flaod* 
inftcafk, whojfe .ullage nay be truly found by means of tht 
iine of Hgments on the common flicling rule; its whole con- 
tent being xoo gallons. 

Xri. QiTE«T.ioN 561, fy Mr. Jofeph Fiflier. 

Admit the earth and moon two perfe^y fpherical bodies^ 
apd the fun*s paratlax to be lo*'; and granting alfo, that the 
fun and moon, -when conjoined» and both at their mean dii^ 
taoces from the earrh, devajte the waters of the ocean 1% 
feet perpendicniaft-, therAy caufing the tides : Quaere, whe- 
ther a pendulum clock would gain or lofe, and how much 
per day, by tranfportlng from the earth to the moon; and 
Whatlengtn a pendulum (hould be to make 60 vibrations on 
the moon's furface* fuppofing one 39'a inches to make 60 in 
a minute on the earth, in ht* SS^* 

XIII. QuJESTiOM J62, fy Mr. Rob. Butler. 

A current of voter is «difcharged 'by three equal arches 
' or fluices : The xft (in (hape) a Te<5langu]ar parallelogram, 
the id a femiciTcIe, and the jd a parabola, having their 
altitudes equal, and their hales (which are do«vfrwar<k) 
Htuated in the fame horizontal line, and the water level 
with the tops of the arches; on thi^iiippolttion let be fhewed 
the proportion of the quantities difcbarged by thefe fluicea 

XIV. QiTESTiON ^63, fy Air, Paul Sharp. , 

.If aveflel, in form of a cone whofe bafe diameter an4 
4l?pth are equal, ftand on its bafe and be iilled with water, 
it will empty itfeif, throu^ a hole in its bafe, in the fame 
time that.a iphere^ whofe internal diameter is equal to that 
qf the cone, will empty itfeif through a« equal orifice in its 
iiottom : Qusre the demonHratioiiT 

XV. Question 564, fy Mr.W. Toft. 

To find the time of (horteft twilight in any given lati- 
t)i4e> and its duration, by ftereographic prtije^ion* 

XVI. QuRt- 



XVI. QussTioM $6$9 fy Mr, Rob. Botler. 

Required the content, in ale gallons, of a caflc formed by 
the rotation of a cycloid about its bafe or iongeft'diameter, 
and having its head diame^r 32, bung 401 and length = 
48 inchest 

l^eTtLiiis, QuBSTioN, fy Mr. Tho, Allen, s/SpMing 

in Lincolnfhire. 

Suppofing a heavy body to defcend freely by the force of 
gravity upon a common cycloidal curve, the radius of whofe 
generating femicirck is 18 feet; and let its diiiance from 
tne vertex of the cycloid be ix feet at the commencement 
of motion. It is required to determine where the bodjr will 
quit the curve, its diflancc from the axis when it impinges 
upon the horizon, and time of its whole defceot. 



1767. 

^lejitons anpwtrcd. 

L Que snow 550 anfm^red by Mr. Edward Baylef. ' 

PUT X— jfsrs^, and then the ad given equation becomes 
z«3 (ac 24 K z^) r± 8191 ; whencc z 1=^ 1, and x —y == 
64; from whfch, and the firft given equation {.v -4- ;r =: 15*), 
is readily found jr = 44, John's age, and x = 108 1. Iiis for- 
tune. — —And in this manner, exsrdlly, the anfwer is like- 
wife given by Mefll 7. Bennett y R. Gibbansy R. Gray^ J. 
Mafo?i, IV. Ratole, P. Sbarp, f/l Tarratt, and S. Vincc 

It is alfo anfwered by MefT. Joflj. Adamt, T: Adains. 7*. 
Jitkinfitty r. Barkery W. Bay /is, fV, Baify, W. CoUy 7. 
Coulthred\ If, Daibyy R. Dening, W, Denty fV. (ToJbe, % If. 
R. Hahy IV. Huhbardy J. Proberty P. De %/>, T. Rohin^ 
fony B. R&therhattiy Ale::. RofWCy B. SikcSyW. S^^eity /?, 
^niethamy Edw. Smithy W. Spicer, IV. Stokery Mv%, Eleanor 
Suggetty T. VefeyyJa.VnhJl(ywy Marjhai lVro9t^ aiid J a. 
Toting. 

Mr. 



J 
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iMir; James Mills anfimrt it km ih folh^ing Advia i§ 

/air Saikn. 

My charmiiig fiiir. John's agv is farty-fottr, 
His moMY one htiiKmd eight pooods, aod no more* 
If my advice from theic ww hints youll take. 
Oh ! marry Wiiliam, for yoar ovn dear fake : 
Better for John will broths and flannels be. 
Than in a bridal bed with lovely t]iee — — 
Heil dafp thy charms as mifers hug their gold. 
But -cannot nic the ireafiirc they behold i 




fl.QussTioiv 5ca aM/hverei hy Mr. Tho. VeiTc/, at 
Mr* AlleaV Scbo^i^ ik Spalding. 

Let P be the place of obferration. Draw Ph JLpg^ 
aod let BDi^doc perpendicular to 
the horizoD in the paints ^aod h. 
Sappoft D the pbee of the cloud at 
the itkp aadi/ that at the ad obfenra* 
tion. Pat t s tang, of Z BPD =s 

i;^4', r=thatof Z^P3=2 4jf»s', 
radi s= X ; then (per trigonom.) BD =: 

/ X Pj», and hdssTX Ph\ whence, 
the heiipit of the cloud above the ho- 
rizon beinft fuppofed to continue the 
fame, txPS ^TxPB, or PB : Pb 
: ! T : /; therefore (the points J?, b 
being joined) the APSb = i6*54', 
and coniequently the wind blew from 

And in this manner, nearly, it is alfo aofwered \>y MefT. 

hffj. Mamu T, Barker,' J » Bennett^ the Rer. ^v.J^CroJs^ 

\ Mafortt 7' Proberty IV, Ranvhy T* Hobinfon^ y^lex, Rtyws^ 

\ Sharpy D. Sikes^ R. Smetham^ IV, Spicer, and Mrs. 

Eleanor SuggeiU 

-If right lines PC^PG be conceired to be drawn, making 
/Is ffPCy NPGy with the meridional line NPS^ equ^l to 
565^ and 1467^, the given bearings of the cloud from the 
north, and the diftances Pr, Pn be taken thereon cqutil to 
S'S57»9 and "93,671 &c. the cotangents of 17^ 4' and 45<' 23* 
(the cloud^s altitude), at the two obfervations, to rad. i, 
ajid the points r^nh^ joined, and the right hne m produced . 
till it meets NS in m, the Z. rmN will meafure the point 

Diary Matb. Vo\AlL Y of 



Ut L A D I E s' D I A rx 8 s* ' [^Rolhnfott] - if6f, 

of the compafs required, which is too evident to need a de- 
monih-ation, the height of the cloud above the planie of the 
horizon being the f;ime at each obfervation ; and hence, by 
trigonom. 4**44 (Pr-^Pn) : %'%7osS {Pr-r-Pn) : : i (tang. 

of 45 ) : 53 joo = tang, of ^ ; v the angle 

rmN:=: 39© 24'; the fame as before. 

According to this method, very nearly, it is anfwered by 
MefT. T Adatnt, Felix McCarthy, R. Hale, B. Rotherham^ 
IV. Se^cJly and IV. Stoker. 

But Mr. R, Gibbons t fuppofing the direftion of the cloud 
to form the arc of a great circle, gives the following folu- 
tion. "Lay down iVjC= 5 and SG = 3 points, on the ho-- 
rizontal projeftion NES^ wheregf N, E, and S reprefent 
the north, eall, and fouth points, and draw the two right 
circles PC» PGy cutting the parallels of the g^ven altitude* 
{47® 4' and 45'43f') in and tf; through which points the 
arc pf a great circle aoe being defcribed, cutting the ho- 
lizon in e, it will fhcw the direAioh of the clou3, and the 
arc NEy the point which the wind blew from, which is 
found, * at one operation in fpherics, to be == 39? a4'f an- 
fwering to N.E. by N. ^E.. . ' . . • 

And upon this fupp'ofition it is likewife anfwer^dbyMeill 
W. Bayly y If. Dalby, R. Gray, and Ediiuird SmM. 

* Viz. Sine Po : tang. Pa : : fine Co : tang. Ce =: «6« 51', 
which fubtraded from (&iV(= 56** i/ ) leaves Ne = 39^ 24". 

III. Qui^TiON 551 anfwered fy Mifi Afinz Nicliolis; 

T^ the Propofer. 

May you of ev'ry joy partake. 

That EPSOM fair can give; 
And, when you (hall this earth fbrfake, 

May you for ever live. ' ' 

jtnfwer to the fame by Mr.B. Sikes. 

From the ift and 5th given equations, x + jr == 34 • and, 
fince V and 10 are concerned exa^ly alike in every equatioa 
where they enter, let / =: ^ their fum, and r = * their diffe- 
rence: then, Tju being = / + r and t; = / — r,thofe values, 
fubftituted in the given equations, by redudlion, &c. will 

found // =i \ ^ — - — ^^ — — ' —r 

.4 M* . ■ .r 

Wheoce 
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^ Whence, 2 and jr being exterminated. Sec, x' ~- S3^^ *^ 
1034 x^ — 10^x8 x*-h5i4320x— 8073^16=05 from which 
X comes out =: 18, and coftfequently y = 14. and 2 = 11. 
Heoce nxx = 15 and v=S5, and the place of Mr. Tiirratf% 

refidence is Epsom. Mr. E» Baylef^ and Mr J f^. Co/ e'% 

aafwers are the fame as^this, exceedingly near. 

Amicus^ from the nature oi the given equations, very 

-readily determines .-<: = 18, and confcquontly z = iz, and 

^ = 14; therefore the lil, ad, and 3d given equations be- 

become v-h«iu ^ zo, ti* 4-*w* =: 250,. and vw= 75; from 

wfeich.uxflw ^ 10, &c« 

MefT. 7oA Adamsy T. Adams, T. Aikhifon, T. Barker^ 
/r, Bayty, IV. Bay lis, IV. Coh, JC DalBy, R. Dening, IV. 
Dent J R. Gibbons, M. Gordon, R. Gray, IV. Hubbard, R. 
Hale, J. Ma/on, >. J^ilis, J. Prohert, Pet. De,^uir, IV^ 
Raivle, T, Robin/on, B. Rotherham, Ate^. Ronioe, Abby 
Sadler, Paul Sharp, W. Senvell, Ediv. Smith, ^IV, Spicsr, 

' JV. Stoker, Eleahbr Suggett, Sam. Vince, Jfa^. Urn^jion^ 
Marjhall IVrdot, and J. Young, have alfo aniwercd it. 

- ' • ~ ...» f 

IV. Question 553 anfmered by Mr. W. Cole. 

Let AC and BC reprelent the perpendicular and flant 
heights of the fteepje, refpedkivelj. Draw Atf. 
A. BC, and Bb\ A a., meeting CA produced 

• in b\ tben will A, a, and alio B,b, be co- 
temporary pofitio'ns'of-the two falling bodies, 
fuppofing the body ztAto continue in motion 
till the other body arrives 'at B (as is well 
known by the laws of def(;«rtding bodies); 
and, BC being to BA as 8 to i, per queft. 
AB is eafily found to be to Ah as V63 to i. 
Therefore, as \^6$ : i :: 114a (the velocity 
of found per fecond) : ii4»-f- ^63 = the ve- 
locity of the body at <?; whence the difbance ^ 6* will be sr 
faiig-H, and (per queft.) A.b is found = jrTfCb, and eA 
= Trr^G; therefore, as 127 : 126 : : jaii^f (eC) : 

$i9Tjz^rT (.4^) ^ the perpendicular height of the fteeple 
required. 

It is alfo anfwered by MefT. JoJ^. Adams, T. Barker, J. 

Dalhy, IV. Dent, R. Grey, R. Hale, Felix McCarthy, J^ 

Probert, IV Raivle, T. Robinfon, B. Rotherham, Alex. Ro^we, 

. W. Sewll, jP, SJ;arp, B. Sihs, R. Smstham, E. Smith, IV. 

y a Spicer, 
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Spicer (the propoferX W. SuUr, J. Tmmai, 71 TM, 
Sam. Vifice, J of. Wcifin^ and others.* 

V. QvESTioK 554 iinfwered if Mr. I£ucTmmtt. 

By fobfBnitiog the values of x, v^ and «, in the tcmi of 
ar and jr, we get xjr* + 64/* = 290504 = ^» and jf xf + S^^ 
r : Ti5»i47* = ^ ; from the ift of which equatiODS x is foQM 
£= tf — 64/^ >i-jr* , ami this va lue fobftimted in the latter of • 
them, it becomes ^—'64^*^* -5-jr' +S^» = i: Solved,^ 
= 4« Coiifequeotiv the eideft vas born anno 176c, Apnl 
the Sdi, at 4m. pan % in the moning. and the other 4^00^ 
after that. 

Much after the fame manner it is aUb anfvered by MeC 
JjiA. jUoMif T. Adamt^ T. Barker^ Edw. BayUi, W. Htolis 
W.Bayht W. Ccle^ 7. Cwhhrcd, R. Dcnhg. % Datby, W. 
Dint, ML CihUfii^ R. Grey, R Hale, Stcpbtn Hedges (the 
piopoferX 7. Majcn, James Miiis, % Probtrf, W. Ranule^ 
T, lUbifiJon^ Alex. Rome, W. Senxell, B. SihuEd^.Smiih^ 
\ Spieer, IV. Stekei, Ja. Urmjbn, and Ja. Tnuig* 



If it be confidered that x and y mvft be whole pofitive 
numbers, and the latter of them under ia» by the QoefL 
the sinfwer may be eafily obtained ffolii the gircn e^iatiooa 
•9 they ftand at firfl, Without any further redudioii> &c. 

VI. Qu 1 8 r I ow 555 afifwtred h ^fr. Richard Gibbcbii 

{the Prefofef). 

The prciient worth 150 1, (s: p) and the rate of intereft 
x'cil. (=r) bcioff given, put if = the aonuity, or ycaa-ly 
payment requireo, and / = the time it was paying off; then 
there is further ^veo ta ss i79'49Sil* to £na / and 4 ieoa^ ' 

ratetfw 

* An algebraic iblu^on to thii qneftion may be thus : Pat s st 
.' Vt> ' s 'MS* and x:sABi Then 81 = BCj and 1 V^3 =& 

jfC By the lawf of gravity, V sV^C ; : i' : \/ ae - 

iime of falling through Cd, smdACiBCn \/ ^ ■ ■ ^ - : j^~^ 

s: time ia CJ9, alfo -s time of ibnndV moying through dBi 

therefore we have - + v ■ - ■- s: v/ \ * - 1 Hence- X^€m 

a * ^ s ^ *V<3 * 

ss <* X ' ' *^ "%' ^ ? as 3»P'*4P ss vie required* 



(J 
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ratcly. By the dodlriac of annuities and the queftion, atr^ 

— at :=ptr^ "^ * — ptr^ » or, io numbers, &c. i79"4925r' 

-.7-5/r'r=i79'4925: Whence »3*93*33'"'-'^' = »3'93233: 
Solved, / = 6'5a7 years, and ^ = 27I. los. the annual pay- 
ments. 

In this manner, nearly, it is likewife anfwercd by McC 
Jojb. Adams^ T* Jdamsy T. Barker^ J. Bennett R. Gray, 
Tei'tx M'Carthu J. Majhn, Mifs Inua Nicholls, J, Pro- 
bert, JV. Ranvfe^ Tho, Robin forty W, Se^jjcll, B, Si.kcs, EJiv, 
S7?tith, IV. Spker, and T. Todd. 

VII. Question 556 anfiuered'hy Mr, Felix M'Ciirihy,. 

^Aberdeen. 

Id the annexed' projetElion, let P reprefent the north pole, ^ 
JZ the zenith of the place in kt. 54^, 
z'thar of the place in lat. 64^* and 
the flin in the horizon in the former of 
them, on the day propofed; then, in 
the fpherical triangle koP, is given 
all the-fides to find ihe angle Z PQ>'=z 
53^ 17' 27". Through © and z de- 
fcribe the arc of a great, circle 2;. 
alfo defbribe the arc y/P, nialclng,0 jl 
= 0Z', and tl>£n a fpe<5tator at y/'\vill, it is evident, fe2- 
the fun riffng at the fame time with the other two ipccla- 
tots at Z and T, the point where a t.^ng. to the arc .Z^, at 
the' point A, meets Cz (the feraidiameter of the earth) 
produced, /. e^ at- the top of the mountain z T required • 
to determine the height of whi:h, in the fpherical triangle 
OPz, are given the fides 0P, Pz, together with the in- 
claded -angle,, to find 02 n 96" 43' 36", from which fib- 
tradrftg yf0 r= 90**, there remains Az (the^meafnre of the 
Z ACz)z=: 6* 45* 36": And thence CTis. foitodzr 4009-88 7 - 
miles (per plane trigO, from which deduding 3981 (the. 
miles contained 10,6*2:, the earth's rad.) leaves zTz^%^'ZZt 
miles, the required height oftHe mountain. 

This queftion we received from the ingenious propofer 
in. the year 1761,: and now find that, through miitake, it 
Has been fince feat to,, and publifhed in, another phioe. ' 

Anfwers to this.queft. have alfo been received from MefT.. 
T^^Jdaws, r. Barksn FV. Bay/h, ' 7. Ckif chafe., J. Dalbi J 
Ptobert, IV. Rav)llf\ AbhrSadien, 'lV..Se<iv&li, B^Sikej, EdS. 
Smithy IV. SfUer, S/eianof^ Suggest, J. IVebjhr, and J, Ton^gi 

^"^'JoJIjua Adorns, allowing 33' for the 0's horizbntafi 
f wachon> finds t;^ height = 30^1 miksw 
^ . • Y 3, Vlli. QuEss- 




] 
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VIIL Question 557 anfwered hy Jurcnis. 

Pot tf and b ^ fine and cofine of 51^ 32' (the given lat.)^ 
--- r = cofine of 90' 31' i a* (th» dift. of the fan's lower 
Jimb from the zenith the moment his upper Hmb touches 
tht horizon), and x = cofine of the dedin* required^ rad*^ 
=: 1 ; then, per fpherics, 

: . . ■ : b '■ ■ « "■ ■ ■ ' " "^ 

ax + c y.*^bb — xx^^ axV bb X i — xx — nx 

hb>ii — xx=: fine of the angle meafuring the time the fua 
is in rifingy which (per queft.) is to be a min* In ifnxions, 
&c. and reduced, x comes out = '0036441 &c« anfwcrins 
to lit' nearly, the declination required. ^ 

. Mcff. T. Adams, T^Barker, R^Gibbons, J. Proiert^ AUxi . 
Rawe, and fV. Spiccr, have likewife anfwered it. 

Maibematicus eafily reduces this prob. to that of de* 
.fcribing the circumference of a circle to toocb two cirdesy 
given in magnitude and ppfitton, and cut the circymfereace 
of another circle given in magnitude and pofition likewife* 
in a given angle; and from thence readily infen« searly^ 
ti^e fame conclufion as above* 

Mr. Tho» Harris (the propofer) and Mr. ffaae Tarrati 
obferve that * the fun will rife quickeft when his azimuth. 
* increafes the floweft, and that will be ^^en he afcends 
the horizon in a vertical dire(5lion:" and upon this prin<- 
ciple they folve it independent of fluxions, and find'the 
declination fought to^be xa' 4o'iouth; from whence they ^ 

conclude that the fun'^rifes the quickeft the morning ^forc \ 

the vernal, and the morning after the autumnal eqiynojies* 

IX. QuRSTiOM J58 anfwerfd by Mr^T. Mofs. ^' 

Let ABH (fig. ift) rcprefent the given 
plane triangle; produce AH till the right 
line BCj joming its extreme and the point 
By becomes == vA, and upon AB (= one 
of thofe equal fides) let a fquare AD ifig. 
ad) be conftituted, and conceive a right 
line rs to be drawn through the fstfne, {o 
that ArXBs may be to the given paral- 
lelogram of the lower fegmetits 9A BH i 
BAy^Z* lit) and the area of the patt ArsB 
-^ min. which, having bife<5led AB in m and 
drawn m^ | AC, it is manifeft will be 
yhen Ar -jr Bi is a min* becanie ms 
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izzdZJtSl) X AB 19 the meafare of the fpMt ArsB, 

tttd AB is ft cottftint quantity. But it is well known, and 
may be eafily proved geomctrtcoily, that the fttm of two 
risht lines, under a given rtdangle, will be the leaft poffibk 
imen they are equal to each other : Whence, taking ^p as 
the fide of a fquare, wfaofe magnittide is t fourth propor« 
tional to BH^ BJ and the gilren paraJklogram of the lower 
iegticfitSy and drawinft^v | ^ if, upon the fide JB^ of tha 
giT<in A JBH, fet WAF =r At {Bv\ and draw FE | 
At bafe AC^ cutting oH in /, and ^he thing ii done. 

DxM6ifS. Becaufe,bycon((ruAion, thea^^vi((fig.s) 
is a mim when the O ojTthe lower fegments is a given matt* 
Bttadc, thence any rcdangular part (y/ii) thereof will alio 
be a mio. and the Q of the (aid ftgmcnts remain the fame^ 
Le^, thereibre« p0 s Cpt and draw etih | A€\ then be* 
cauie Apme is a min. t»e Oph^ which^is a multiple of the 
AFBEp win be a max* and oonieiia^iitly FB/. bcinft 
ft part of FBE, will alfo be a max. when AF X EC{ss Ap 
X Bv) is a gifeo magnitude. Now, feeing that E F muft be 
t.ACf in-order that a multiple of i\iti^mBn may be a 
max* and the O under the lower fegments oiihttkABC 
a given ma»iitude (/. ^. to the given red^uigle n BA: BH 
or FA z fH\ it thence evidently follows, that the A FBs 
(being as i?FX ^j) will be the greateft pofEble (and die O 
of the lower fegments of the A ^BS = the ahttn rcftaogkl 
wfacii Fi is B AH. 

A Ftuxknarf Anfrntr i9 thtfimii fy Mr. ^imnel Viiice* 

Suppefe AB (fig. ril) to be grven sr if, ffB:si,thcC3 
of the lower (cgments, A Ft Its, = rr (fuppofing F/ to be 
the pofidon of the line requite d ), and put AF'six^ H/^'y\ 
then will xj sr rr^ and a^^xxS — jr be a max. pei^ queft. 

In fluxions, afjr+jrxso.andjfjf+^a: — 4jr — *xs;:o,i.c. 

r-<rjr — 3x=:o, andconfequently tff=^ic; whence :» (y/FV 
: y {Hs) 1 1 a {AB) : * (/TS), and Fi fl AH, by the Elem, 
of Geometry. 



^MeflT. T. Adams, T. Barker, W. Bajh, 7. Bennett, % 
DaUy, R. Gray, Felix MCarthy, J. Mafin, Step. Otrle. 
J. Praert, W. Raiv/e, T. RMnfin, Atex. B^nvt, fV. Se^elU 
P. Sharp, W. Spiccr, T. TM^ and J0. T^ng have likewiic 
anfwered iu 

3^Qtrt|« 




X. QuEiTiow SS9 ""/^ered fy Mr. T. Todd. 
Bythenltureof proj«aile» in 2 non-rcfiltiog med. i (rad.) 
J ■4694714, (». * ^^ -^1. ^^ e» en 
elevation) : : j miles (die given, grea- 
tell rand.) : i'4cB4Ui miles = yfa, 
and, by trig. fia = j*64884077 mwe* 
= ». How, if / = ■»493iS (the nat. 
tang, of /. 5 = i4')j I = 7*. and y 
= vp; then, by trig. ta — Ja, — = 
j/L^La, and therefore, by conies ^ 

—j{oe) ■■ i"«^ «-4J' = 'f»; V 
by 4J E uc. i,.;pe tang, rv at o. is 

s: */* " » — V'" + J'''^ « — ■+J'; jI''^ 
itbick (by the ttfot utioo of fo rces and 
thequeft.)isto^fV''»— 4''J'C=«'):: a: 1; from whence, 

by multiplyin g et'reme a and means and reducing, Ste, y ia 
found — iuxi — 3// = j'i4884i- Moreover, by Simp. 
Exercifes, cor.Tpa.i8S, Ba y. Tv = Tpp, i.e.__nxj^ 
J+^') = )( + i» " 1 — 3"'": Solved, x = inx i + j/c 
:fc \nfi/i — i"B9JJ0048, or 'tss^iSS* ; aad conftquently 
ri» C= >= +J) = 4-044141, or 1-604697, and Ap(=:Lyx +>) 
si'ooSjiE. or ■4000961 miJes, either of thole difiances ao- 

fwering the queftioo. The anfwer by Mr, J. Chipchaje 

(the propofer) is the faipe ai this, exceedingly near. 

I. Is alfo arifwered by MelT. T. Barker, Step. OgU, J. 
'Probert, iV. RaiuU, Ahx. RwiftW. Smveil, andP. Siarp^ 

XI. QuisTiOM 560 anfinered Ij Mr. B. Sikes. ■ 

Lelt = the bung diameter, / = the femi-leogth, ): = thc 
wet inches, y = the diameter at x dift. from the head on 
■which the calk Rands, c = the circular divifior for gallons, 
and Ae ratio of the bung to the head diam. as 1 ■ n. T hen, 



by the nature of the ellipfij, yy= aiibi + - ' . ^ " ' - 
i — nn.!iixx i^.^i^ multrdifd by - . and the fluent 
taken, &C.. the ullSge (or quantity of Hquor ia' the caflc, 
putting a/« = <) will be found to' be a Ibb- X i~^ X. 
^ ji ttv + 6 ■ ^ 7- " " • '^J" •* - .-— "" ■■ " ■ ' TKljerc die faftbi- 

a/i* 



s in X ^^ ' ^ ' 'f is known to be = die mholt conteiic of 

fhc calk; therefore ^ ^ ^^^ 

^ill exprefi the fradioaal part of the ulhtget the whole 
content being the integral qaantity» or i*— If now the 
^hoJe length of the caJk be fuppofea:=i x, and to be diTided 
into lOo c^qual parts> v will truly rcf refent the oomber of 
parts contained in the wet inches; and, to make the fore- 
goinjg; expreiHon agree with the multipliers, as found, on 
the finyng-rule, fet xoo on the Aider to ico op the line of 
fe^;meBts S. S. on the rule, then againft ant gives numlftri' 
ofpans oo the Aider, is the proper miultiplier, or fractional 
•part of the allaac on tb£ ruk, or Tine S*ft; which, bctag 
pat = m, and made s^ the lait exp refBon, t he value of is will 

be determiacd = y _ i»-*t^^>l ri^y^, vhich wiU give 

3 V— •>»— a vv. 3 — av , 
the form of the caik required. 

Let the wet inches divided by the length, of o, be s; *^$ ; 
then 10 will be founds 's6, nearly, on the fegments S. S. 
^ and coofequently ^^ 'S341 • But if v be taken = 7s, fM w31 
come out =s'743 on the hoe S. S. and n s '8097; which 
Aews that the line of fegments will not give the aUa^ 
tnsly; in atiy part of the ipheroid except the middle 1 But 
if be taken t:= '8as (= the mean between thefe two rsttios}^ 
the line of fegments will give the ullage of a ipheroiai 
formed by this ratioj nearer the truth than any 'Other. 

Mr. 71 71/^ (the propofer) founds hit folotion on p. 90f , 

«b8, &C. of his Treatife of Gaoging, where it is proved, in 

a general manner« that the ullages of two tipright fpherQt*> 

dical caflcs^ h^vin^ their bung and head diameters in the 

fame ratio, and their wet inches in the ratio of their leogtht| 

^ w^l be to each other in the ratio of their whole conteiits, * 

let their lengths be what they will : Whence it follows that 

the ullages of every (landing fpheroidical caik» having ibme 

one .certain proportion of bung and head diameters, may be 

truly determined by the iliding-rule, let the lengths of luch 

<a(ks be what they wi]l. Thus, if the ratio of the head and 

bung diameters of the required ipheroidical cafk be iup* 

pofed to be as X to I (that being all that, in the prefent 

cafe, is required), i =3 its content, /= its length, yJ ^ ^be 

' wet inches, and /> = ^7854; then, fay pa. go6 and 1 07 of the 

Theory of Oaiiging, will be found i — 1 — x x x '48 -S-a + xx 
= •316 (the ullage, in this cafe, by the fliding-rule ; whence 

^ 55 -ga, very nearly^i ^If the content of the caik be denoted 

• ■ ■ ' bl 
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, by iy,apdc TcrY thiogeUeiu before^iheawillii'^-iSArjc x '48 
-s- »4-xx = 316, 31 6, 3'i6, or '316, according as ^ (or the 
cootCDt of the cajk on the fbgmeoc line) is fuppofed to be 
diTided into 1000, xoo, ig» or j equal parts; from each of 
which X comes out = 'Ss, the £udc as before* 

XILQoBSTiOH 561 anpvjered hj Mr, Jof. Fifiicr, 

{th Propofir). 

The whole folar force to move the waters of the oce^m 
may be found, by a proper calcolus of the earth's centri- 
petal force towards the fan, to be to the force of gravity 
with us as z is to 11868200, and Sir Ifkac Newton, in his 
'Princ»pia, has- fliewn that die earth's centrifagal force, 
arifing from its vertiginous motion, is to the force of gra- 
vity at the equat. as i is to aS^ ; which force, being caTcn- 
lated, fliould make the waters under the equat. exceed thoie 
under the poles in alt. 90640 feet : And hence the elevation 
of the waters by the fun appears to be a-^feet; conCe- 

Jquently the moon raifes thera the other j-fj feet, and the 
jiolar force to elevate the waters is to the lunar force as i : 

4^88. 'he moon's force is to the force of gravity on the 

earth's furface as. i is to a634837» and the moon's denfity is 
to the fua*s as i : 0*191, and the fun's is to the earth's^as i9;i 
i& to '7,5," both computed from the triplicate proportion of 
their true diameters, and the limp, propor. of gravity to- 
wards each at equal diftances, conjundlly; whence the 
earth's dendty is to the neon's as '756 is to r. Now, the 
moon's diameter being to the earth's as i : 3'65, and the 
denfity as i is to *fs^t the accelerating gravity or force with 
which a pendulum would be adkuated on the moon, is to the 
£ime on the earth, under the poles, as i is to %'% ;, whence 
,the.gravity inlat. 55** appears 10 be 2*7968136, and confe- 
quently 34736*', or 9h. 38' 56"; the time a clock would lofe 
per diem on. the moon's furface; and hence the length of 
the pendulum required may be eafily known. 

Note, The moon's centrifugal force, arifmg froni its 
rotation, is- here omtttedv being fo fmali as could caufe 
litde* variation. 

* • . - 

XIII. QuESTioM 562 anpiuered hy Mr. Cha. Huttoir. 

Let VB reprefent half the parallelogram, AYCi half the 
femicircle, and AVD half the parabola, /. e* the halves of 
the rfefpeftive fluiccs or arches, azz^y (the common alt,).. 

jp=5 




p = "7854 &c. then ptf tf is = the area 
ofceach of them, pa'=zABy a-i^^AC^ 

and ^J5 ^\pa. Put- sf = TP, and 

?: = /*p; then, the water difcharged, 
jjC any depth x, being as the velocity 
and aperture, and the velocity as v^x, 

we (hall have lt»^x X P9j, x^tx X , 

^/?, and X v^x X PS^ or pax^x, xy\/jur— x and f ^v'^ 

X XX as the fluxions of the quantity of water difcharged by, 
the faid Q, feraicircle, and parabola, refpedtivcly ; the cor- 
red fl uents of which (when x =^) are \'paa\^at -rr^^^^^ 
XS^a — i and \paas/a^ and the quantity of water dif- 
charged by the U« ^^ femicircle, ,and parabola, as i» 
x'09847 &c. and if refpe(5lively. 

The folutions by Mefl*. T. Allen ^ Rok Butler (the pro- 
pof«r), J.Chipchafe, tod Si^Uov, are the faaw, exceed- 
ingly near. 

XIV. Question 563 an/nvered hy Mr. Paul Sharp, 
I - {fie Propofer). 

•Put a =-the diam. of the fphere (which is alfo=: the ditfm. 
and alt. of the cone, per qucft.), ezz '7854, /=:the tirtrc of 
a cylinder's, of equai bafe diam. and altitude, emptyina 
Itfelf, at an equal orifice, when full, with its firft or greateS 
velocity* and x^ = any variable alt. of the furfacc of the 
water above the bafe of the cone, &c. at the end of any 

iime », then will > = — /x X 7 — in the cone, and =: 

-^ . ^ aayax 

•— 4/x X : — in the iphere ; the correft fluents of 

aa \i^ax 

which (when x:=a) will, in each iafe, hcyzz — , g,e. they 

will be the fame, &c. — -—Mr. 71 Allen (fubftituting, nearly, 
the fame as above) derives the very fame conclufion. " 

Much after the fame manner the anfwcr is given by MefH 
€. H'utton, Ednx). Smith, and T. todJ. 
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XV. QosiTioii rf4 '^fi^'rtd h Mr. W. Trft, 

^ {tbi Propcfir). 

Pro iBCT.HafiDgdefcribed, about the ceaUTsPt«(.tnJ«;i 
(he primitive circle 
JEHSj, reptefcDt- 
iog tlw equuori 
»i5^ihe horizon, 
agApSl a parallel 
thereto, at It* dift. 
betow it, deuribe, 
from the ceoten ^ 
Aa.wi'h the rail 
PvitnAttS-mO, 
two arcs interfea- 
ing each other m 
C; then, producing 
the right line w6, 
joining thofepointi 

it will meet the pa- , ,•, . 

lalJel of depreff. ^5/ lo a, the point through which the 
parallel of the ©'> dedln. will p^s tJH the day the propofed 
phienom. happens, and aP, the right Imejoinmg ihole poinu, 
■Hill be the diftanee of the parallel from the vifibK pole, 

Dbmomit. Defcribe the clrc. of perpetual apparition, 
naOD, awlihear«/.«N^^.p9, :rz,fcc. of the paraJIeh 
ofdeclin. intercepted between fl5/ (the paialjel of deprcff.) 
attdzOH (the horii.); alio aboat the center C, with the 
rad. Ca C= ntO), let the cite. KM be defcribed, mtericfl- 
ing the parallels of declin. fcc. in «, f. e. i,y, &«• '"d it 
Will touch the parallel circ fl/ in "^ (by " E 3) : » will 
alfo touch the circ. fiBOD (by the fame), bcCaole (,/'=* 
ffi P (by coaftruc). «nd make an aoaie (a e-i) with tha equa- 
tor r= Oif the angle which the horizon makes with the 
hmej and hence the parallel arcs ww.ei.^s.i^.jz.&c. 
intercepted by them, (by prop, tfih on pa. lai of Emerfcp s 
Trigonora. ilt edit.) will be hmilar, an.f confeqaendy paflid 
over hy the O in the fame time, whicli will, manifeitjy, be 
lefi than the time in which the correfponditig twilight area 
/ii- fi, pa, xz. Sec will be pafied over in, except the 
twiiiglit arc as.vihich will be the fame, and therefore will 
wilt be the (hortell, &c. 

Calcula. Defcribe the Tcrtlcal circle Za, coning the 

horizon aod^equator in r and d refpeaively, and the nie- 

tidiosal arc Pg, intcrfeflins the equator in * ; then the 

, right- 



, No. 64. Qjj'vt sTioNs Answered.. tsi 

right-angled fpherical triangles eaJ, /ri/, being equiah-^ 
gular, will be mutually equilateral, and confequentiy ad 
=: ^r = 9«; whence (^r being zr ^/? =: S^p by prop. 6. on 
pa". 121 of Eraer. Trigonom. aforefaid) i (rad.) : tang dr 
(4 the depreff.) : : cof. /Lgbk = fine of lai. of the place) r 

fine of xk (the required declin.) Alio, in the fpheric 

C^aedyiiT^t of Z, a ^^ (or cof. of lat.) : fine pf^^i,= 9**, 
i the depreffl) : : i (rad.) : fine of if </, the arch of the cquat, 
roeafuring \ the duration of the fhurtelt twilight required.* 

MefT.'r. .^llen, Felh McCarthy y C. Mutton^ R. Gibbon j^ 
Etfp. O^le^ 71 Robinjhn^ ^iex, Ro*ive, and B. ^Ucj hate 
aifo projefted it. 

XVI. Question ^&^ anfvoered by Mr. Cba. Hutton. 

Let VKF be the generat. femicircle, and fuppofe half the 
cafk to be generated by the revo- 
lution of the cycloidal arc V^ B y 
about DC(= the ord. £ B) Put , il-- lO iiw 

VF = z>, vD = 40 = m, D F j/u:—^tl;:jizIg 

/)C=:y, and ir^'rz^; then, by ^ / j"] — f^-^ y 



the prop, of the cy cloid, ^c.'x will „^ — -^ ..-»^^t 

be found =s — y ^ n -t-y -t- m — y 

Si^d pyy x (theHux. of the folid.) — — py^y y/yt -rv-r' f^i — y, 
and the cor re«?l fluent (\\hen jr =: 16 = ^) is 

ISM* -»- 4Mft — 3«* -4- ii? X 5 «r+li -+- 8tf » X -i^p X 



fw 



M -+• n Xare, whofe rad. fs i and cotang. y'/i-f-^-i- ;/j — 2^ 
= the folidity of ^ the caflc required. 

But to find FFt let it be now calhd z, and FE {= m — a 
==4)= c\ then, by the prop; of the cycloid, Sec. is found 

r.' 4l6.8.9 2» ' "" ^^* *°^ hence s = 37*54394 = </, and n =: 

J7'34394. Hence the above fluent comes out »6434*3i96 
inches z= ^ die content of the caflc, and confequcnJy the 
whole content is 187*4774 ale gallons. 



• Other folutions may he fccn at Qucft. A71, 
Diary Math. Vol. UI. 2 



• * 

j^nfwer to the fame iy Mr. Rob. Butler {the Propofer)^ 

Put %l^VT{\ the bung diameter) = ao, VR = j^{\ the 
given difference t)r the bung and head); then, by prop, of 
tlie circle, &c. /?i? = 8; and J?^ = 16 = ^Z (6'>^ and RH 
being -LFF, and cutting the femicircle FKF in /* and ^). 
Alfo the Z. ^J)V {zx the center of the generating circle) 
"will be found = 53*i3*», and the length of its correiponding 
arc J^K = 9*z7s inches, which put = «, and Jet p = 3*1416, 
6 = tfie content, in inches, of the foHd generated by the . 
rcvolutien of thefpace IkVFi about LF\ as an axis {^/and 
HL being XT'/'), the variable quantities x,jr, add z-=:OG^ 
O P and PV refpedively : Then, per tlie nature of cycloids, 

n X d II z I "^dP.h^ixz (putting - =r i*72544 = ^^/)> 

and mz -^-y = the ord. Gh\ thejlux. of which drawn into 

FTr*=7'/» —GF^\ vi?. mz-\-} X r+?\ will be i;5 

-. But, by the prop, of- the circle, hy^-xz^ hi — yj::zxx 

^ • • . 

jond — xy 2= / (/ being the area of the circular feg. PVG)\ 

from which, and the preceding equatio n, (when^he fluents - 
are taken, &c.) will be had mhbz + 2 h b y^ -^/i 'f- 1 x_y4* 

i'x w-ha )t xj? — yj^ J + ^ X ;» -t- a X / ;= --: Whence the 

p 

whole content required appears to be 187I ale gallons.—— 

It is obfervable, that though the cafl< in the lii of thefe fo-r 

lutions is fuppofed to be generated from the revolution of 

irart of ^ common cycloid about an ord* |1 TF, and \n the 

Jafl from the revolution of part of an infle^fled cycloid arouncj 

tiie longefl fcmidiam. TF Hlelf, yet they exa<5tly agree in 

their contents, ^ 

In this manner, nearly, it is alfo anfwered by MelT. IVm^ 
Seive/I and T. Todd. 

But if the cs.(k be fuppofed to be generated from the re^ 
volution of part of a common cycloid round the ^reateft 
lemidlam. TF, then its length need not be given, being de- 
terminable from the nature and other given dimenfions of 
the generating cycloid, as Mef!'. T. yilleri, Ednv, Smithy and 
T.Todd jujily obfervc, and find, by elegant procefies, the 
ccntcct, in this jjafe, to b^ 13 5*^ ale gallons. 
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The Pkizb Question anpwered hy .M/\ Tho. AlJcn 

{t6c Propofer). 

9 

It IS evident that the body will quit the curve when it^ 
velocity in diredlion of fhe ord. 
becomes the greateft poflible. 

Let B be the place of ihe 
body at the cortimencement of 
motion. Put VD the diam. of 
the generating; femictr. = 36 
feet ) r= 2 ^, and V^j=- x ; then , 
Cnce BF 1% given = la feet, 
we have, by the properties of 
the cycloid, /^y^= i, and there-' 

for^ J^^x — ^i. Now, fi nee the velocity of the boJy 
along the curve, is to the velocity in direftiou of the ord« 
*' ^he flu xi on . oT the former is to that of the latter, 

t^y l^LZZjJLlz::! will be = the velocity in diredion of 






n. ■-^' 


7>h-,'^ 
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the ordinate ; by making . the fluxion of which =: o, will be 
had ;e = <i -h 4 = i8*5 ^cet. 

Put J = tir% feet, and / = the time of defcribing BP ; 
thet), per the laws of falling bodies, / = iVa^r/'**xx'**>f 
X X — il'*.i, whofe fluents giye / = v ~ X hyp. log. 

of y/x 4- Vxt' * ; which, when x = 18*5, will be 3 '1989*'. 

LalUy, when the body ccafes to touch the cycloid, as at 
P, it will defcribe a parabolic curve, (tippofe PG» Now* 
harving given the velocity at P= 34*5 feet per fecond, very 
nearly (from what is found above), and llkcwife the pofition 
of the tang. TP, or the Z^PTF = 4i^ 4/. the diii. GF 
(fuppofing FPXTD) will be dsternftined := ix'ii feet, apd 
the time of the body's defcribing P6^=:'5o8*'. Whence G D 
(the dift. the body will impinge upon t!%e horizontal line 
TD from the axis l^D) will be = 58*61 feet, and the tiiiic 
of the whole defcent = 3' 7069". ' 

The fame anfwered hy, Mr. Cha» Hutton. 

^ Let VBPE be the cycloid, and VLD the generating femi- 
cir. Suppofe the body to commence motion at B^ and quit 
the cycloid at P, going off, there, in the curve of a parab* 
PO.'Draw ED -L ry>, and P^and B^ \\ thereto, meet- 
ing the femi-circi^mf. VLD In C and /, p!^^ducing the latter 

Z % , of 
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of them ti!l it meets FP, J- DE, produced in 0^ and upon 
P defcribc the femi-cir. Or P. Draw /r T a tatg. to both 
the given cycloid FBE, and parab. PG, at P, meeting the 
femi-circumf. ^rPin ir, and DE^ produced, in 7", and let 

« «r be -L d/>, and the points T, J and K, ^ be joined. 

Put r^^ =:: ^, f^D (= 36) = //, i6tV = /. and y/J^= x. 
Then, by (he laws of defcending bodies, %Vsx = the vc- 
Jocity per fecoud, at ^ or P, iq the di rection PT or F(7, 

i'nd confequently % X^d'^sx x^-a-x =: the velocity 9t 
i in the horizontal dire^ion. Now, fince the bo4y goes oft 
at P in a parab. and the horizontal velociry in a parab. is a 
conffant quiintiiy, the laft expreffion will be conftant, and 
f;onfeq uentlv its fluxion =0; whence x comes out = 4 X 
^ — a{\JD). Alio, a = r/» ~ ^ = j BV^^dr^ t, 
and rp(=aF^)-=Vz^xi/4-tf (= g V^ x ^ -h x) = 
- 5i*<i395i- Again, per fira. triangles (putting 4 X ^ -t ^=^ 
^r, and 4 X ^ — ^ = 4^) will be found FT- \g "^c'^g, 

and mn=.id^^gi/cgi Then, per conies^ ^~'^^(= 4 w^p 
= 4^Z) xPO-r-VD = the param eter of the" par abola's 

axis, and \d^^ gVgy^ id-tc (= V/'^wr x d'^gg) = an 
ordinate of the axe terminated at the point G of die curve ; 

alfo, FG =g \/g '^Vc+ \/2d -i-?(= ir/m t- 01 d. to point G t"* 
yj^mn x FT*): \\Tience, (putting /> = 3*14159 &c.) Z>C^ 
(iP F^ "tJJJlf^ = FG^ + ^6^ 4- the clrc. arc VC) =. 

^V'j? -f- V^^ -^V^d H- r 4- ? V^^ + TT5"</^ X degr. in 
AVC^':^, 59*1993 37, the diilance from the axis- when the 

• body impinges on the horizon.- LafHy, to find the whole 

time of defcent to the horizon. Suppofe t =: the time of 

defcending tbrouffh the cycloidal arc BP^ then will / = 

ix^ds"^ x"^ xT+x "*, and, taking the corre6l: fluent 

when X — ^£r)» ^ = ^ ^ds" ' X hyp. log, of d -^ Vcg = 
3*i99033": But, for the time in the paiab . the horizontal 

ycl©dty being cooflant, and = g*^sd^^ feet per fecond 

{as found above), V^'V/'"* -~ ^/c ->t- s/xd'^c (= FG -5- 

•535681^ =r the time in the faid parnh, and the fum of 
thefe two, or 3*734716'', is = the whole lime of defcent 
required, ' . - 
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Ingenious aufwers have likewife been received from McC* 
J. Chipchafe, Phil. George^ R. Hale, Mifs y^ma Nicboils, 
T. Ro^Jbn^ and the Rev. Mr. /fw. Smitk\ but the ilt prize 
of iz Dinries^ for the folution thereof, is fallen lo the lot 
of Mr. Cha, Hutfrty and that of 8 to Mr. Tho^ AlUn. 



The Eclipfes calculated for iTCy. 

There will happen only two eclipfes this year, and botk 
of the greater luminary, the fun; and both likcwile invi£blc 
in Great Britain. 

The firft will be on Friday the 30th of January, Bear four 
o'clock in the merning; it will be central and total in the 
Indian Ocean, and willbe a very great eclipje in moft of the 
£aii Indian iflands. ^ . 

The fecond will happen on Saturday the 25th of Ji»fy, 
about feven o'clock in the afternoon ; it will be annular, ana . 
may be.feen in mod of the Britiih colonies in North America, 
GuU of Mexico, Weft lodian iflands, Tcrra-Firma, in South 
America, and from part of both the Atlantic and Pacific 
Oceans* - 

John Mktcalfe, 

Neiv ^ejlions. 

1. Question 566, by Mr. Tho. Atkinfon. 

Near Lincoln's city a worthy kni.^ht doth d\vcil, 
For wit and yaloQr few can him exccj : 
In the late war his honour there did fh-ev/, 
How he was^to his king and country true. 
The poor to him do cry in their dlRrcfs — 
N He rights the indigent and faiherlcfs ; 
A friend to arts and fcienccs is he ; 
An ornament to all fociety. 

Ladies', from hence * deci^ire his worthy nrme, 
And it record in Diary of fume. 

C^m-^x-^yz zz 61 "^ Where the values or«u', x. j/, 
♦ viz < '^'*+^"*"2W2:5bi, f and z fliew tl»e place?, in the 
^ ^^HrS + ayx=:38i, Calphabet, of the letters com- 
" C ly — 4 = x'j Jpofing this gcnilcmac*$ name. ' 

.2:^ . . ]?.<il'SS. 
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II. QuESTioa 567* hy Miff Anna Nicholls. 

Walking on {bore, I was fuq)nzed by the fla(h of & gun» 
at ioa» bcariag S. £• by £. fcyeo feconds alter the iiafU 
I heaH the leport, aad 4 feconds after that 1 heard the echo 
from a caftlc bcnring ftom me S. W. by \V : the diibiQi:e of 
the gun and caiUe are required. 

III. Question 568, by Mr. John Chipchafc. 

There is a town in lat. 50*, and another in lat. so^» north : 
and, when it was noon, on the 4th of May, at the.ift o£ 
•f them, the fun wasja:t rifing at the fecond; 'tis required 
to find the lat. of a port that is equally diiiant from them, 
both, and 40'' W. of the firit. 

. IV. Quest ION 569, hj Mr, Rd. Gibbons. 

An annuity being forbom five years, at compound intereft, 
amounted to 5C0I. and now the fame hath been forborn ten 
year's it amounts to xiool. Required the annuity, and the 
rate of intereil per cent, per annum. 

V. Question 570, by Mr, Rob. Butler* 

Given \he radii of two circles = 6 and 8, and thediflance 
of their centers = xo inches; 'tis required to draw a right 
line 19 inches long, through their point of interfedtion, fo 
as to terminate in their peripheries, and to determine the 
length of each fegment thereof, intercepted between the 
faid point and peripheries. 

VI. Question 571, by the late Mr. W. Toft. 

Admit a (liip can make her way good, when clofe hauled, 
within 6\ points of the wind, being then at N. N. W. and, 
v/hen (he had failed on the larboard tack 62, and on the 
fhirboard tack 75 miles, (he is found, by obfervation, to 
have altered her latitude 25 miles, northing; required the 
variation of tlie compafs. 

VII. Question 572, hy Mr. Paul Sharp. 

"The^ arc two places, Azx^d By in north latitude, whofc 
Jeift diftance from each other is i= 3405 jV miles; ^ the 
we!ter mail's latitude is more than B's by lo*, and the fuia 
of both their latitudes is =: their difference of longitude; 
required the latitude of each pUce, with the inveftigation. 

VIII. Qu£8- 
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Vtll. QuiSTioM 573, fy Mr. Wm. Spicen 

X 

- * I 

Given —71 — ^» when x xnuiti^ied by xoocool. is the 

fortune of an agreeable young lady > required her fortune 
ivheo y is a maximum. 

IX. (Question 574, hy Mr, Samuel Vmcc, 

Given iixV* ^hx^i^ -f-rx^jp^ — x" +^j'»®, theequa- 
tion of a curve ; to find. the. area and fubtaogent. \ 

X. Question 575, hy Mr. The. Barker, Teacher ef 
Matbemaiicji'and Land- Surveyor y <i/Wiffett in Sufibllc, 

Given ax^'=^y^^ the equation of a curve; *ds required 
to find the exponent », and the length of the curve, when 
the diftancc of the center of gravity of a folid formed 

thereby, from the vertex, is = — •. 

XI. QutsTioH 576, hy Mr. Wm. Sewelf. 

Required the dimenfions of a cone, which, being fuf- 
peaded by its vertex, (hall vibrate as many times in a mi- 
nute, as it is inches in altitude, its content being 1728 foHd 
inches. 

Xli. Question 577, iy Mr. T. Mofs. 

To inveftigate a general expxeflion that will exhibit all 
the different factors, whereby any quantity of fpirits, of 
any (Irength above hydrometer proof (* as 1 to i, i to «, 
I to 3, &c. to X to 20) being multiplied, the refpedtive pro- 
ducts win (hew what quantity of water will be neceflary to 
reduce fuch fpirits to any required ftrength under that pi-oof 
(f as i in 2, I in 3, &c. to i in 20). 

* One gallon of water and one of fpirits make a gallons 
of hydrometer proo/. 

f One gallon of water and one of hydrometer proof mako 
% galluns of X in :& under that proof* 5c& 

ZIII.Qu$9»i 
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XIII. QtTESTioN 578, 1/ A/r, Jofeph Walker. 

Tq determine the ratio of the axes of a f|>heroid, to which 
if the common diagonal rod be applied, in the fanieman« 
ner as in the gaugiqj^ of a caik, it fhsdl lexhibit its true 
contenu 

XlV. QvESTioM 579, hj Mr. T. Mofs. 

To determine the number of fifteens that can be made 
•at of a pack of cards, with the invefligatio^ 

• - 

XV. Question 580, hj Mr. Cha. Hutton. 

Let AIB^ RISO Ifie ihe'fig, to thefoluiicn} be two right 
lines, anyhow inteifefting each other within the circle 
JRBIVO, whofe diameter is .^SIV'^ then, putting y//r= 
1/, and Pf qfr=: the cofjnes cf the Zs /, S, A refpedivc- 
ly, the general equation of the circle, defined by J I (x) 
and Rl Cy)> confidered as an abfcifia and an ordinate, is 

i^* i f ^y 1 ^ + X* "^ 1 ^ ^" ^^^"^^^^ ^^^ demonflration 
or invcftigauon. 

XVI. QjESTioH 581, fy^fr.Tho. Allen, ©/"Spalding. 

Let DGB be a femi-circle \, fee the Jig, to the folution\ 
P a given point in its diameterj to find the nature of the 
-curve DEAi whofe ordinate £0 (hall be always propor- 
tional to the ^rea DGP, bounded by the right lines DP, 
jpPi and the circular htq DG. 

The Prize Question, byjyir, Tho. Mofsk 

The longeit fide of a trapezium (being the diameter of a 
circle in which it may be infcribed), the diilance intercepted 
between the extremity thereof and the point of interfe<51ion 
made by that fide and that which is oppofite, both produced, 
being given ; alfo the angle formed at the interfedion of the 
diagonal J To cocflrui^ uie trapeiium. 
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f^efttans anpivcred. 

I. Question 566 anftucnd hy Mr. Jam^ Mills. 

LONG may you dwell on earth, immortal Wray,* 
And, when depaned, ihine in cndlcfs day. 

Pamphagus obienres that thisgent.^isadefcendantofSir 
Cfcil IVray^ who was created a baronet Nov. ijth, z6ia« 

Anfwer to tb'ffame, hy Mr. Paul Sharp* 

By fabftituting for nv its equal x + 4 in 'the xik gi^ea 
equation, the value of x will* from thence, be found :=: i 

X 57 T-yz. and confequcntly nv^^iX^ts — jrz ; and thefe 
values fubftituted in the iA and 3d given equations, they 
become ST^J^ HH 652 — jfz* + »jf =: » x 30X, and y-^x 

+ 4 X 57--yz X 6$ — yz = 381 ; from which, by pa. Z% 
of Simp« EHays* y^=^ i and z = 23 ; and thence x = 17 and 
<u; == 21, and the honourable gentleman's. name is IVray. 

MeflT. G, Lodget E. Jones, L. AVr, J, Proberty and /. 
Roper find the values of «u/, v, 7, and z the fame as above, 
by means of equations of the 5th power with all the terms 
(to which diraenlion the qucft. fcems natuialiy to rrfe).— — 
It is alfo anfwered by McflT. J. B. J/hton, T. Atkinfon (the 
propofer), T^Barker, E. Bayleyt ^* BronvneU^ 7» Buddie^ 
tV, Cave^ jun. W. Dent^ Mifs Ann Nicbollsy J. Sordon^ 7*. 
RohtrJ'ony IV, Spjcefj IV, S^toker, Mrs. £.'. Suggett, E. Swilt^ 
IV, S7?iiihi 5. VincCi and J^. Toung, 

« 

MefT. r. Bennett y R. Deniftg, JV Dixon, H. Fry, /?. Gib* 
Irons , T. Hague, J, Ofhorn, Pamphagus^ J, Paty, W^Ra'wle^ 
E. Reed, A. Romje, IV, Se*well\ and Wat/on oi Cra^^rook^ 
Jiave like wife aofwer ed it. 
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II. QuitTioN i^*j anfviircd hj Mr. W. Spxccr* 

CoNSTRUc. From the t^GPD^ having its ZP= xu* 
30' (the fum of the given bearings of the 
gan and caftle), and the cootaining ddes 

PG^ PD equal to 7 x 1x4a and 7~+4 x 

xi4% refpediyely (1142 being the number 

ef feet found panes over in i*), and draw 

the right line GC, making xht jLCG 

= Z^CDG\ then, P being the piaceof 

obfervation, add G the gun, ^ will be the place of the 

cattle required: For, CC^ being = (7i^ (per conftruc.)* GC 

+ CP wdl be = PD (the given diftance, by conllruftion). 

Calcula. In the a 67^7>, the two (ides PG^ PD, and 
included angle being given, the Z. Z> is found = 15^ x8' ^s^9 
and its double, viz. the jLPCG, is — 50** 36' 30*; then, • 
in the A PCG^ all the angles,~and the^de PG^ are given, 
to find C7C*= 9556*4844 and PC=i 3005*5 156 feet.— And in 
this manner, nearly, it is alfo conilru<^ed by Nugo Dargnaf\ 
but Meff. 7. Chlpchafe, IV. CeUy 7. Ofhorae, PampSagtts, J. 
Paty, E. R:ed, and /-K Wales, after ciefcribing the A DPG 
nearly as before, bifedl DG with the perpendicular £^ 
meeting PD in the point d7, the place of the caftJe required. 

Mr. W. Se*well bbferves that the poinvtT aforefaid, will 
be in the periphery of an ellipfe, having its foci in P,G^ 
and tranfverfe = Pd74-(?t7, as from the well known pro- 
perty of that curve is manifeft^* 

It is likewife anfwered by MelT. J. Addtfon^ 7« Ainfnuorth^ ^ 
Tho. Barker, IV. Cave, iV. Dent, IV. Dixon, R. Gibbons, T. 
Hague, E.Jgnes, G.. Lodge, Mifs A. Ntcholls (the propofer% 
J. Prober ti IV. Raivie, T. Robinfon, J. Roper, P. Sharps 
C. Smith, E. Smith, W. Stoker, Mrs. E, Sug^ett, T. Todd^ 
Si Since, H, IVatkins, jun. IVatfon of Cra'wcrook, and /• 
Toung. 

III. (^ESTioN 568 anfwered by Mr. John-Roper. 

r 

Let P reprefeiit the north pole, Z the zenithof the place 
in lat. 30^, ^that of the place in lat. 50^, the fun in tlie 
horiz. HR of the former, and the merid. Pb oi the latter of 
them, on the day propofed, d the port required, iE^the 
' cquiit. interfedlirtg H R in the cent, of projec. C, Za, Pd 
two arcs of great circles intsrfeding each other in », and 

" dtM 
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dfu another arc J^Za^ which 
will bifedl it, as Zd is ^ adf 
per queft. Then, in the righp- 
angled fpherical A^^0> ^re 
' given ^0 (the ©*s declin.) = 
X5** .58', and the Z*C0 <thc 
compr of lat* of the place ^) = 
60**, to find CB=g*$o\'; whence 
JEb (or the jLMPh or ZPa) 
h = 99* soi^i And then, in the 
fpherical A ^^/'^j the fides ZP, 

aP with their included angle being given, Za will be found 
i=73^4' 3S^, «J'dtheZP/iZ=6^»xrf'. Now.tbe ZifP»' 
Oche weftward bearing of the iQ^rid. of thp rec^Mired port 1/ 
from that of the place a) being given = 4Q** (per queft.% in 
the t^aPn are given two angles with the interjacent K\^^ 
aP\ whence the fides nP, na^ and the jLPfta {-=1 /Ldnin) 
»re found = 35** W 4*, 24<> ^i' J8^ and 84* 34' 45* refjiec- 
, tively ; and confequestly 10 the right-angled fpherical 
t^dmtii mn (= \Za — na\ and the Amttd being now 
known, dn is, from thence, found — 66** a' 49"; to which 
adding np, and fubtra^ing 90' from their fum, th^ remain- 
der 11*' 14' 53" fouthi will be the lat.. of the port required. 

And in this manner, nearly, the anfw^r is alfo given by 
MefT, T, Barker, J, Chipcbafe (the propofer, W. Dixon, 7. 
Dymondy R, Gidbom, E, J ones ^ Mifs j^/nn Nichollsy % 
Gordon, Pantphagus^ J, Prohert, R, Pulman^ T. RobinJ^n^ 
A* Ronife, C. Smitbi and IV, IVales, 

Meff. 7. Ainf^orfb, J. Buddie, J.Dalhy, W. Raivle^P. 
Sharp, tV. SpUpr^ and J* Toung anfwer it algebraically. 



IV. Question 569 anfwered hy Mafiers J. Paty and 
J. Olborne, Toufhs of about 1 % Tearf of A^e, at the 
Mathemati-al dcadeiny^ Briftol. 

Let * = the annuity, y =r the amount of il. in one year, 
a = JOG, m =.fioo; then, by the do^lrinc of compound 
ti>fercft and annuities (fee Note, p. 330 of Donn's Arithmetic) 

^ = -^ (= *)> a6d confequently (putting -^ 

I y^ — X y^^ — I * " -^ ' "^ '^ d 

*— I =: ir, and — = a lO y*® -~ » ^J'^ = "^.^» whence (coitn 

plearinfT 
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pleating the fqoare, &c.) * y = "s/ n rt V»« — r = 
x«o37i37 &c. and the rate ofihtereft = 3!. 14s. sJd. per 
cent, per annum, and the annuity required = oal. i6s. lo^d. 
—And thus it is alfo anfwered by Mefl". /. Addifon^ 7". 
Barker, J. Bennett, T. Bopw^rth, A. BroFwnell.J, Buddie^ 
J. Dalby* Nugo Dargnas^ IV, Dent, IV. Dixon, J.' Dymdnd^ 
T. Haguef E. Jones ^ G. Lodge, J> Nordon, 7. Probert, IV, _ 
Ranvie* 71 Rotinfon, J, Rfper, A,. Ro^^e, IV, Senuell, P. 
Sharp, C. Smithy IV. Spicer, IV..Stoker, T. Todd, S. Vince^ 
and 7. Toung, vcty nearly. 

Pamphagus obferves that * fince the annuity forborn 5 
'years amounts to 5C0I. and when forborn 10 years to 

• iiool. it is roahifeft that the intereft of 500I. for 5 years 

* jnuft be =: 100 1. Therefore the rate per cent, will be eafily 
/ found= 3I. I4S' 3d. i'i9; and thence, by a well known 

« theorem, the annuity = 92!. 16 s. icd. i'76.' And,^oni 

this confideration of the matter, Meif. Jer. Ainfworth and 
U^, IVales have likcwife anfwered it. 

V. Question ^'jo anf'ivered by Mr. Wm. Cole. 

CoNSTRUC. Upon AB (the right line joining the centerr 
of the ^ven circles interfe^^- 
ingeach other in /) conceive a 
femi-circle to be defcribed, and 
appiv therein, from either A or 

B, the chord y/'^=9'5 (half the 

giv^n line), and parallel thereto .,-1 A JS 

Jet /^6^ be drawn through /,ter. ^ . . * 

minating in their peripheries, and it will be the line required. 

"Demonst. Through Cdraw BD^ and parallel to it, AE, 
meeting EG at right angles (by 31. Ill, and 29. 1, f uc.) and 

bifeding 




• The value of _y is here brought out by means of a quadratic 
•qua. without any ncceflity, fpr it naturally becomes a fimplc one, 
thus : Divide the numerators of the terms' of the given cqtuuion 

ffZlZ-lsz -•^^^^) boih by j — 1, and the denominators by 

- s 

•5 — I, Sec. and vou have y^ + i == — ; hence t = v — — 1 
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bifeaiig the chords IG, IF (by 3. III. Euc), and then FE 
-^DG will be = ED = y^C (= 9*5, per condruaion), and 
confequently FG = ay^^= 19. 

Calcula. Join the points ^^ I and By I: Then, in the 
t^J IB the fides being .given, the Aj^BI is found =r 36* 
5z' la"; which taken from the jL ABC (founds 71* 48' \%'\ 
from the right-angled A ACB) leaves 34** 56' 6" = Z. IBDx 
Whence, from the right-angled A ID By is found ID = 
4*58x1 ; and therefore the fegment in the greater circle is = 

9*i6ia &c. and that in the leflcr r= 9*8377 -Gcc. inches. If 

the chord AC be infcribed the other way from By the con* 
llni6lion and method of calculation will be the fame, and 
the fegment in the greater circle will, in that cafe, be found 
= X5'x63z &c. and that in the lefFer = 3*83x8 &c. 

Meff. 7. Ainjhvorth, /?. Butler (the propofer), T. Bof- 
nuorthy /• Buddhy J* Ddlhy Nujo^ Dar^nasy /. Dymondy 
li. Gibbons, C. Huttoriy E, joncsy Mifs Ann Nichoilsy Pam" 
pha^usy J.Patyy /?. Pulman\ A. Ro<wffy IV, Senvelly and IV* 
naJes conitrud it in this manner likewife, very nearly. 



jtlgehratc* Soluthn t^thefamfy by Mr. John Addifon* 

Put Fd? (= 19) = .7, ^/(=6) = i5, ^/(=8) = ir,and 
X = FI\ then will IG =.a — x, and (per 3 Euc. III.) £ / rr 

Jv, and 7D = \ X a — x. Then, the fides of the triangle 
A IB being in the ratio of 3, 4, and 5 (per quefh), the angle 
A I By oppofite the longelf of them, will therefore be a 
right angle, and confequently the right-angled A^AEI, 

BDI fimilar ; whence ib {A I) : ix iEI):t ic{BI) : ^ 

= BDy and (per 47 Euc. I.) —J + i X ^ — :^ * = P', or 

(in numbers), x* — i3'68x = —37*8; folved, x {FI) =: 
9*83 75, or 3*8423 ; and confequently IG = 9-1625, or 
i5'X577» &c. 

In this manner, nearly, it is alfo anfwered by MefT. 7*. 
Barhry IV. Dixony 7. Probert, PV. RaVf/e, T. Rodin/on, J. 
Roper, S. Finccy and J. Toung^ 
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VI. QuE8Tio,M 571 nnfyicrcdhy Mr. J. Chipchafe. 

Construction. From P, the port failed from, let the 
nglu line P A'^ be drawn to repre- 
fent the riiagnetical or erroneous 
meridian. Make the Z NPT:=i 
a\ and the /^PTJ = 3 points, 
taking PTz::^ 62 miles (the dift. 
run on the lai board tack), and 
TTj^ = 75 miles, the diftance on 
the (larboard tack), and on the 
right line joinbg the points J^ P 
del'cribe a femicircle, and infcribe 
thtrrtin the chord PC" =25 miles 

(the given difference of lat.), >and P^will be the dirc^lioa 
of the true meridian, AC the departure, and the A.N PC 
the variation required* the denionftration of which is evi- 
dent from the nature of turning to windward, &c. 

Calculation. In the t^APTviXt given P 7", TA tO' 
gether with their included angle, whence AP is found =r 
4i*6694> and the Z. APTzz 90® agj', nearly; from which 
take the Z A PC (foufld = 53* 8', from the right-angled 
"AACP) and the remainder 37** uV (= Z CPT) taken froin 
the Z ^Tr (= 50^ |7V, per conltruc.) leaves the Z NPC 
=r 13*^ 15/ the variation required, which is wefterly. " 

In this manner, nearly, it is alfo conHru^ed by MeiT. 7. 
Addtfon, T. Barkery T. Bofwcrfh, J. Buddie, J. Dalby^ 
iV. Dixorif R. Gibbons, €• HuJtoff, £, Jones, Mifs An/i 
Nifholls., Paviphagus, J. Prohert, W. Ra*wle, T. Rohinjon^ 
J, Roper, A. Rmue, Mrs. E. Suggctt, H, IVatkinsy jun. J. 
Toungt and IV. JVaUs* 

MefT. Wp Spiccr and IV* Stoker have given neat algebraic 
folutions to it. 

VII. Question 572 an/*wered hy Mr. W. Wales. 

Put c = cofine of io*> (the given diff. of lat. of the two 
places), a = coline of 56" 43' 1" (their given ncarefi dift.) 
and X = cofjne of their difference of longitude required 
(rad. = i); then, the fine or cofine of the lum of twD arcs 
being every where equal to the fine or cofine of the ftim of 
theiccomplements, the cofine of the fum of the co-latitudes 
■ of the faid places will be = x (per queft.); and (per Simp, 

Trig. prop, a? P« 74) - . ^ ■ = x — ;c (tlie rerfed fioc of 

. their 
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the^r di£F. of long.) : Whence, by redu^ion and putting 

I — c = a/, there rcfults x = \/js -j- la — 4:4-/ = '34199* 
the nat. cof. of 70* • and fo the latitudes are 40** and 30^. 
—But X may be either affirmative or negative, and codIc- 
fjuently the fum of the lat. of the two places either yc*', or 
its fupplemeot to x8o^, &c. 

This quedion is alfo ingenioufly anfwered by Meff. J. 
jfhifivorihfT, Barker y IV. Dixon, /?. Gibbons, Mifs y^nn 
Nicholls, Pamphagiu, JV, Raivte, T. Robin/on, PI Shitrp 
(the propofer), IV. Spic^, Mrs* £• Suggcttt S, Fincc^ and 

7. lOUftg. 

VIIL QuBiTioM 573 anf-^rtdly Pamphagoj;* 

Would you the lady's fortune koow» 
Look down, aad you will fee't below.* 

* 957l« 13s. zd« 
Tbt fame anfvjtrti fy Mr* N. Brownell. 



0*8 
The ffLven equation being *-^ 



=:y, pnt » =: 1^ x is 



byp* log. of --7, and m :r o*43449443» aad then a 2 x" (sS 

log. oFjr) is a max. (per queflion)* In fluxionSg izx + 
a/r«x*"' i = o, or -f X x*"* x -f- a«.z x*^' x = o (becaufe 

z = ~^, by the nature of logs.); whence z (=hyp. Iog« 

of -y)^: -, and o'5790593 (— ) is = tabular log. of —pt 
xT ^ ^ xT 

or the log. of x = log. ot q"8 — '5790393 X 3 = 7*97409»r, 
and the natural number anfwering thereto is 0*009377608; 
which multiplied by xooooo, gives 9371* xjs. aid. =: the 

lady's fortune. 

/■ 

MeC J. Ainfivarih, T. Barker, J. Bennett, 7. Buddie, 
7. Dalby, JV. Raiuie, T. Robin/on, J. Roper, tV. Senueli, 
P, Sharh, E. Smith, JV. Spicer (iht propofer), and S. Vince 
have aticr anfwered it in this manner nearly > and bring out 
the iame conduCon* > . 

A a a X. C^uEs* 



IX. QuESTiOM 574 ^^'^cr^d hy Mr. J. Leader, 

Subftitute Qx for jr in the giveD equation, and it becomes 
av^ X x«o = ^t;»x»o + cv^ x^"^ — x" + ^/v'^x'^; and 
ihence x = i/i;"« + cv<^ — av^ + ^i;*, jf (= vx) = 
ifv" 4- V«' — av^ + 3v', and confeqae ntlv yx (t he 
Hdxton of the area = av^^ -f cj^ — av* -r ov* x 

3to^v>v + 6cp^p-3tfi;*v-ha^py ; and the fluen t tt^*^*' 
-f- TT^^v" — Hadv^^-^^ X 12^^/ -h 6f» X t>'3 — 

the area required (/beln^ the fum of the coefRcieats of the 
powers v).—— Then, froai the given equation in fluxions, 

tby tranfpofition, divifion, and nwilui^ying by jr) is had -r- 

y 

= iJ5y---3^xV>4-6rxy-4.io<y'o ^^ fubtangent 

required. , 

Anfwers to this queftion have a4ft> been received from 
MeiT. J, J/nfivort/f, 71 ^lUn., T. Barker^ Pamphagus, 7*. 
Rohinjon^ W. Sefujell, P. Sharpy and aS. J^/»tf<r (the propofer), 

X. QuBSTiow 575 ar^tHered hy Mr. Pao^hagus. 
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Since y^ = /jx*, jr*" will be = <i^x * , and (by page 004 
to' T>i X ^L flu. of X^ X _»«4-0 _ L 

of Simp. Flux.) the — r-^ ^ = the 

flu. of X * X 
di fiance of the center of gravity of the faid folid from its 
Vertex, which (per queft.) »s =: ^x; and confequently 
nz=:S: Having thus obtained the numerical value of /r, 

we fliall, in the ^next place, have (putting r = «^) 

- ^ , ' 64^^' , 

y %/i 4-f^* = the flux, of the currc's length ; aiidche corre* 

' ' fluent 
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flu«f thereof i'^A^^*'-- <v^ . *4.r* i6 



7f 35f* 3i 
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iiS 
+ -will be tlie kogth of the curve required. 

MeC J^ Ainfviorth^ T, Allen y 7". Barker (the propofcr) 
7. Bennett^ T. Bofyoorthy N. Br<ywnell, T. Tcdd, IV. Ranule, 
/v. Seti/ell, /^. SpJcer, and S, Vince anfwcr it in tlic fame 
manoer^ very nearly. 

* See Simpfon's f!ux. irt. Zn. 

XL Question 576 mnpujcrcd hj Mr. T. Todd. 

Put c = 3*1416 (the circBmfereace of the circle whofe 
diameter is i), / = 172S (the given folidity. of the required- 
cone^, X = its altitude, y = the rad. of its bafc, and p = 
S9'a inches (the length of a pendulum vibrating fecomjs); 

then (per p. 225 of Simp. Flux.) = the dift. of the 

center of ofclllation from its vertex (or point of fufperifion)^ 
and (by the do*!lrine ofpendulums, their lengths being in- 
▼^•f&ly as the fqaares of the number t)f vibrations made by 

them in rhe faiae time) '^^^ (the fquare of the num- 

b^r of vibrations perfornied by the cone in 1*) = xx (per 
qaeftO; from which, and the equation ycxyy = j, is found x 

( = 4500P — ~ ) = s^'039 &c. and y (= V^) = 5*4xi 
&c. inches'. 

Mr. Ja.Toting puts^^ = 39*2 inches, / = 1^4^, p = J*r4i6» 
^ zz the height,' and } = rad. of the bafe of the rcquiTed 
cone, in inches ; then \.pxyy = /, and (per pa. 239 of Emen 

Fhix* ift cditi ^-—. =^ = dift. of tlie cent, of ofcillatioa 

from its vertex, or t'le length of a pendulum ifochronal to 

f 'A. Y yC I V V 

the cone : AVh:nce, v =~ being = the time of one 

vibration, v •— ' t :; ^o' : x, or x v ^ ^ 

sax ^ sax 

do (per queft.); from whence, and the preceding equation^ 

jif comes out = ^4'oj94 &c. and j = ^•4;64 &c, inches* . 
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Ip the fame iMmoer as above* seady, the anfwer is alio 
oHin by Meff. J. Addi/on^ J. Ainfruortb^ T. AlUtiy T. 
barkery 71 Bopwortb^ N, Bro^neii^ J. Buddie^ W. -Daws^ 
W. Dfntf IV» DixoM, E, Jonesy Pampbagusy JV* RanuU, 7". 
Rohhifony W. Senveil (the propofer), C Svtitb, E. Smitk^ 
£. Vince, and ff. Wales. 

XII. QuEiTioM 577 anfwerei fy Mr, T. Mofs, , 

(tbc Propofsr). 

Let fuch a quantity of the ftrong5)irIts (/. e. t to r, i to 
», z to 3, 6cc.) as one galloo of water will reduce to hydro- 
meter ptoof be = tf, and the quantity when lo reduced = b 
(viz. ^1=^ + 1): Moreover, let fuch a quantity of hydrom* 
proof as one gall, of water will reduce to the lower flrengtk 
(Lf. z in a, 1 in 3, &c.^ = r, and the quantity when fo re- 
-duced = ^; atfo, let tne required quantity of water necef> 
iary to reduce one gallon of the ftrong to any gi^en ftrength 

tinder hydrom. proofs xx ^Then, d\ c x\ i + x : — -j— 

= the quantity of dydrom. proof* fpirits in. i -f- x quantity 
<or in olse gallon of ftrong); but a\h \\ \ (1. e. one gall. <»f 

'Arong fpirits) : - ; whence — t — = -, and y = u 

*^ if da ac 

Gen. Rule. Let fuch a quantity of the ftrong as one' 
gallon of water will reduce to hydrometer proof, be mul- 
tiplied by fuch a quantity of the ftrong as one gallon of 
'water will reduce to the given ftrength under hydrometer 
proof: Then let the produdl of the two quantities fo re- 
duced be divided by the former produd; from the quotient 
iubtra(5t i^i^^^Yt ^^^ ^^ remainder will be the required faflor 
ibr multiplying any given quantity of fpirits above hydro* 
meter proof, in order t^o (hew the quantity of water necer« 
. iary to be added to malLe them of any given ilcength below* 
•thjit proof. 

Suppofe, for example, fpirits of i to 3 were to be re- 
duced to z in 7 X»««-^o export ftrength): Here a = 3, 5 = 4, 

<=:6, and rf = 7 ; therefore, by- the above rule, — — 1 

ac ->. 

-- i — . — . X (— fssss &c» — i) = *$ss &c» the required 

fa^.»>-. , 

.??oTE, This prob. will be of .great utility to perfons con- 
cerned in trying the ftrength of Tpirits'by the hydrometer. 

1,1 T. 7« Jinfworthi T, Barkery and E, Jones have like- 
V lie fc!K ;mfwer8 to this queftion. 

^ILQuEs- 



I 

XIII. QuE$TioM 578 4infnjer€dhj Mr. Rd Gibbonn' 

i • 

m 

As this queft. refers to the common dii^onal rod, I (hal! . 
take my example therefrom, where« againft %% inches, is 
ao wine gallons or 6699 cybic inches. Then^ putting a x =: ' 
the diameter and %zzz the axis of tl>e r^^uired fpheroi<t 
XX -^ ZG wili be =: %%^ (per 47 Euc. !.)> and 4*1888 xxz (the 
iplid content of the fpheroid, in inches) = 6699 (per queft.). 
Whence (xx being exterminated) 4842 — z * == iJ99'a647: 
Redaced« z = 20*114; and thence x = 8*9<7, and their ratio 
(or the ratio- requir'Ca) is as a'ij to z, or as 9 to 4. 

Meff. J> Addifon and J. Young have alfo anfwered thU 
•qneft. Ycry ingenioufly, and bring out the fame conduGoa. 

The fame anfwered fy Mr. }oL Walker (th Prcfofer). 

Let the content of a fphei'oid (in inches) be denoted by a^ 
its correfponding diagonal (on the gauging rod) by </, apd 
the femi-asas, on which the fpherpid is foppofed to be 
generated, by x (p = 3*14159 &c. Then, oy the-known 

theorem, dJ-^ xx X — - =: a ; wluch is a general equation. 

3 
Now^ let a, for inflance, be interpreted by io ale gallons^ 

or 16920 cnbic inches, arid d the correfponding diagonal 

(nearly on the rod), by go inches; then, the above equation 

becomes 90ox~ x * (= 16920 -^f X 4^) = 4040*1165 : Which " 
having 2 affirmative roots, we therefore have x=a7'425 and 
4*6i, nearly; being refpe<5tively the fe mi-lengths of the ob- 
long and prolate ipheroid : Whence i\/^dd — xx) the femi- 
diamenters thereoi wiJl be 12*16 and a9"64. Hence it ap- 
pears that the axes of every obiong fpheroid, whofc content 
may be truly obtained by the common diagonal rod, muft 
be m the ratio of 12*16 to 27'4i5» but thofe of the prolate 
one, as 4*61 to 29*641 very nearly: Which ratios agree with 
thofe in Mofs*s Gauging, pa. 197, and are a confirmation of 
the truth of the author's principles, with refpcdl to the vaft 
comprehenfivenefs and utility of the dfagonal 10 J. 

, ' Painphajus thinks this queftion is folved in a manner fuf- 
Cciently fcientlficd in Mofs's Gauj^ing, pa. 197, he fays, 

• excepting to fuch as are refolved to join in cp nion with 

* the doughty reviewer of that escceJleat treatiie, and pro» 
Bounce fuch tt thing irapolTible. 

3:iY. (JucsW 



flrft 



Ladies* DiAEiBs. \_RoUlnfon\ 1768. 



XIV. Question 579 /infivered by Mr. H. Brown {%f 
the Tawcr), Mr. T- Mofs f^the Pr^fofer), and Mr. 
J. Wore. 
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Tiie number fough't 17^64^ 



Mr.'Jf. Fih hft» alfa JHifw«red it very ingeniaufly by a 
diflferent method.-^— 'Mr. 7: Barker ^d Pampbagus anfwcr 
U from p^ 520, 5;»i, of Birds' Arithmetic, where, tl?ey in- 
form us, it is calculated by Major Watfon, and the num* 
ber found to be 172641 or 33J*8 holes. 

■ 

XV. Question jSo anf^tredhy Ms* W. Wale*. 

Draw AD^ CE XOR[€ being the c«nt. of the circ,)* 
and kt the pokts JV^ B be joirned. 
Then, d being = the diameter 
^^, ^, ^, r =: thie cofines of the 
ancles /, S^ A (to rad. x), x = AI^ 
ana y d: IR (per quefL), iid iz r i 
dr-ri-AB^ v BJzzdr^x. Alfo. 
1 : X : : p : px. ziz D J^ and v ;t ^x 
zsz DR» Laftly, (becaufe of the pa- 
rallel hnes AD 9 CE^ and by cofqpo- 
ittioD of ratios) ii \d \\ q t idq =: 
DE, tLndDR::izDEzzER=:EO 
^z iRO (cor. %,%, Simp. Geom. id 
edit.) =: yz^idq :±: px \ v JO =z y ^ dq ± a^x, and 

(»i.3) > x\y q: ^^ dt %px =s x x dr — x; which, properly 
ordered, gives >j^ =p dqy dt a/JXj' -^ ^rx + >f x = o, a ge- 
neral equation; the upper jGgns of the ad and 3d terms ob- 
taining wjien the ^ o* is obtufe and the lowbr ones when 
the Z. / is obtufe, and when they are both acute, the two 
affirmative Agns take places fiut» if ^j^ be drawn on the 

other 
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other fide of the diam. AJV^ the contrary inuft be obferved 
u erery cafe. 

Co*« I. If y^i? coinctdes with j4JVtp:=iq, and r=: radius; 
V the equatiooy in this cafe, isjy^ qp dqy dLtqxy — dx 

^ CoRr. ». When ^/? is JL ^/r, -Jr vaniflies^ and the equa- 
tion Decomes yy dt apxjp — drx 4- x x = o. 

Cor. }. Laftly, when both thefe fuppofitions take place, 
the expreiEon becomes j^j? — ^x + xy=:o; the common 
equation. And in this manner, nearly, the anfwer is alio 

fiven bv Meff. J. Ainpworth^ Pamphagus^ W. Senuell^ and 
• Tadd. 

Anfwer to the fame fy Mr. Cha. Hutton {tie Propc/er). 

Put a = AB^ and /, », and e = the fines of the Zs /, 'S', 
and A (the reff the fame as above); then (by trigononi.) 

ixu"^ = JS and /x»"* = JS\ and (by the prop, of the 

circle, OS b eing =? AS y^SW X /ZS"-' = /x»-' X 

d^sxn-^ Xy^cxn-^'^ and lY. IRzz AI Y^IB) 

sn x^^y .d^sxn"^ Xy^cxn^^"^ -h ^x«"' X J = 
*^^--*- But 41 = i/r, jziieq-^nr^ and /> = r« — fr; 

whence, by fabftitntion, •^-^±''^'?fT''''''l=o. 

Cor. 1. Hence,jf=-^:e-.i</^drV^px + i//^|*-|-</rx-xx* 

CoR. a. l^y = o, then x =o, or = ^r (= y^^) as it ought. 

CoR. 3.Ifx = o, thenjr=:o, or = — dq, 

CoR. 4* If X = -^5 = i/r, then^ = o, orr: — </x %pr-^q» 

Cor. 5. if either 5 or / be an obtufc an^le, the fign of q 
or p muft be changed whetjever it is found. A can never be 
an obtufe angle, and ther<efore r is always affirmative. 

CoR. 6. IfAB be on the other fide o£ AIV, the Cgns of ^ 
and q will be changed. 

CoR. 7. l£ AS coincides with ^7F, then r= i,pr=^, and 
the^ general equation is yy -^ dqy -^-iaxy-^dx ^ xx:=: o^ 
which, when ^ = a right angle (q being then = o) becomes 
haiTciyyy = i/x — xx, the common equation to the circle* 
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XVI. QuiSTiOM 581 anfn»cred fy Mr. T. Allen 

{t^e Propofer). 

Let DGB be any curve meeting the axis DB in 5, and 
let I' be a ^ven point ia that axis. 
Then, putting the abfcifla Z> 6* =: 
*, ord* CG =:jr, and DP = <r, 

y^^^y-^\ wm truly exhibit 

the fluxion of the fpace DO P. 
Wherefore, in the prefent cafe, 
patting Dj^(rad.)= r\^P^%y 
and the arc 2>6' = 2, we (hall 

• , - • • • /— i 

- a - '" a ' 

• • • • • 

— — III ■■ -1 = K-^;whofeflaent,— — i^, 

* is the area of the fpace DGP. If therefore this area be 
to the ordinate EC in the conftant ratio of i to w, the or- 

i^nate itfelf will be = — x rz -^ ay, 

CoRROL. Suppofe tnzn %^ and draw DH parallel and 
EHJuCE, then will rxz + qxy = '^rxx-^gx-x ^^ ^^^^ 
flux, of the fpace EDH; whpfe llyent is f?r x z—y -^ 
S^ry-^qyx^Sjrz ^^ ^^^ therefore the area oiEDC^ 

will be = rzx + iqyx^ar x y -^ z "^'iqr x z-^y; 

which, when y = a ;^, becomes = ^ ^^^ ^^ X 4r--atf + 3fl', 
^e true area of die whole curve DA If. 

Ari/hjjcr 



* Tliis fxpreflion is no more than the fiira of the two vafufi of 
Ac fe<ax>r, DG ^=: \ rz^ and A -^P O =: -} ^ v, as given by the 
common known lules; and therefore all ihc fjuxionary procef* 
from the beginning of the folution to this exprcflion, is quite accd- 
jyefs, and nmy be omitted. 
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Anfwtr to the fame h Mr. Cha; Hutton. 

T *t 5> be the center of the femioircle DGB, and draw 

•®G^ Put r =3 Dit (= -^^ = ^^)' ^ = -^^^ *°^ ^ = 
t hefemicir.D^gO _ the area DffPp^ Then, it is eyi- 

'liB ^^ 

dent that £C=C^^=)i-«-^' X ^he arc DG:±. 

Tj„-ixGC, according as P is below or above ^ 
Cor. I. If ^ coincides with ^ </s=o, and then £:C= 

CoR. a. If P coincid es with 5, thca </ = r, and £ C :i= 
Cor. 3. If P coincides with Z)» </ = — r> and then ^ ^ 

This queftion is likcwife anfwered by Meff. T' Barker, 
7. Bennett, J. Buddie, Pampbagus, Plus Minu/, W. Se^e/It 
vi Todd, and S* Vince. 

T'Atf Prize Question anfnjjered by ilfr. W. Wales. 

Coi«8TRUC. Prom 0, the center of the circumfcribing 
fcmicircle, draw the radii 
OC.OD, making with each 
other an angle = twice the 
complement of that formed 
by the diagonals at the 
point of interfeaioo, and 
through draw BE^mtm- 
irrc the femi-eircnmference 

in j5, a and the right line, joining th? points C, D, proj^ 
duced in E, fo xhziJE may = the given intercepted diF- 
tance; then, join the points By C and J, D, and the- thing 
is done. 

Demonst. Let the diagoiials JC, DB be drawn, inter- 
feaiog each other in P. The Z JCB [PCB\ being in a 
femicircle, is a right angle ; whence the /LPBCh the com- 
plement of the ZP, = half the ZZ>^6'(Simp.Geom. xo. 3. 

ad edit.)* ^The method ot calculation, from this conitruc. 

js extremely obvious and eafy. ^ "^ 

' ConJiruHhn 
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CoNSTHUCTiOK t$ the fame hy Mr* Tho. Bofworth. 

Defcribe the A ECO^ having the Z(7= the given angle 
to be formed at the interfe^ion of the diagonaJs,. the hde 
OC zz-^iht given (ide of the trapezium, and the Hde OE 
r= d?(7-H the given diftance to be intercepted, and with the 
radius OC defcribe a femicircle meeting EO, produced in 
Bf and cutting EC in D% join ^, D and B^ Cy and then 

will be fofmed the trapezium required. ^For, letting fall 

OF-l-DC and drawing tlie diagonals, interfefting each 
other in P, it is evident (from the properties of the circle, 
&c.) that the Z £)i?6'= Z F(9C, and the Z .!/6'j9 = Z C?F6' 
(being fcioth right angles); wherefore the ACPB = jCECO^ 
the given angle, by conurudlion. 

Exceedingly neat and concife con{!ru^ions to this quefiion 
have alfo been received from MefT. T, Adams^ J. Ainfviorth^ 
T. Bdrksr^ J. Bennett^ D. Bolton, J^ T. Berjham^ 7- 
Buddie, R. Butler, J. Chhchafe, W. Cole. J, Dalby, Nujo 
Dargnas, J. Davidjofty IV, Dixorty J, Dymondy P, Georgey 
/?. Gibbons y C, Huttony E, Jones y L* Ker, Pamphagus% 
Plus Minusy J. Poivle; /?. Pulmany Don ^hote, IF. 
Ranvley J. Roper, IF. Senvell, E. Smithy IV. Smith, and S. 

Vince. The conftruftion by Mr. 7". Mqfs (the propolcr) 

is very ingenious, and depends on a new prop, of the circle 
not yet publicly known. 

The tnvo prizes of i% and 2 Diaries y for thefolution of 
the prize queftiony are fallen to the refpeClive lots of Mr* 
William Wales and Mr. Tho. Bofworth. 



The Eclipfes calculated for 1768. . 

There will happen ^\yi eclipfes this year; three of the fun, 
invifible, and three -of the moon, vifitle in Great Britain. 

The firft is of the moon, on Monday the 4th of January, 
in the morning, according to the following calculations. 



Calculated by 

Mr. Chapman, forFoxton 
Mr. T.Allen, /or Spalding 
Mr. Metcalfe, for London 



Begin, 
h. m. 

3 ^7 



Mid. 
h. m. 

423 
4 24 



End 
h. m. 

s 32 



Dur/ 
h. m. 
2 21 



Digits 

4 54 

A 34 



S 35t2 22il4 5 






3 i3t14 24-i- 

This eclipfe will be vilible to all Europe, Amerlcr% and 
great part of Africa. 
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THjc fccord is of the fun, onTuefday the ipih of January, 
about 6 o'clock in the afternoon, vifible in >)orth America. 

' The third is a total lunar eclipfe, on Thurfday the 30th 
of June, in the morning, correfponding to the following 
calculations. 



ffi^^^ Mid. 

Eclipl. to.Da. 

h. m. |h. m* h* m. 

Ai 



% At SI7» 
» 7 3 »2f 
»I7W3 »5tt3 54 



End I End 
to.D.'Eclip. 



h* m. 
4 a4T 



3 5 ITT 

3 5Ct t4 19 
4 24|- 



h. n).- 



Dur. Digits 
Eclip |cclipf. 
h* ni* 



5 37*3 3*TI417 

5 34i| 

5 3ci-3 X3i'i4 a6i 



Calculated by 

W. Chapman 
T. Allen 
J. Metcalfe 

Thic eclipfe Tnay be feen from the beginning to the end 
in moft known parts of America, and ihc vefterB pans cf 
Africa: But in the wcflern parts of Europe, only pan of it 
can be feen ; for the moon lets before the eclipfe ends. 

The Fourth is. a folar eclipfe, on Thurfd^iy the i4ih of 
JulV» *'€*'■ * o'clock in the morning. It will he vifible in the 
remote fouthern parts of the earth, beyond New Holland. 

The fifth eclipfe is alfo of the fun, upon Friday the oth of 
Decembtr, near 8 in the ,morniiig# but Aittcrly invifible to 
all known parts of the globe. 

'The fjxth, and laft, this year, h another total tftlipfe of 
the moon, and will)iappen upon Friday the %%d of Decem- 
ber, in the afternoon. The -moon riles totally eelipfed a 
little before the fun fets;..ard, if ih^.air pro-ves clear, they 
Riay borii be feen above the. horizon, at the fame time. 



Beg. Beg. 
Eclip. to.D. 
h. <>m. h. m* 

Mr.W.Chapraan I iSflz i6f 



Calculated by 



Mr.T.AHen 
Mr. J. Metcalfe 



I ^ifia 18-5- 



Tl 



5^ 



I i^fi* i6il 



Mid. 



Erd [End (Dura. 
to.D.Ec]ip.|Eclip, 
h.m 



h. m. |h. m. 
3 

«»l3 564 4 54a 



7 

J It 
5ik 



h. m. 
3 34 

3 353 



Dig. 1 
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At the beginning of this eclipfe the moon will be vertical 
to the eaftern ocean, at the middle of the ClMncfe fea, and 
«t the end, to thefouth coaft of China; it will therefore be 
feen, from the beginning to the end, in all parts of Afia and 
tthcEall Indies, the ea(fern parts of Europe and Africa, and 
to parts near the pole ; but only>ifible in part to the weftern 
kingdoms of Europe, becaufe the moon rifes not in thofe 
' countries till ufter tke eclipfe.begins. 

John Metcalfe. 
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MefT. H, /fndrc«wsy 7*. Atkinjhn, and 7, Denham have al fa 
obliged us with calculations of thefe eclipfes^ but we could 
not nod room for their infertioo; 

Mr. W. Chapman^ o^FoxUn, in Letcefterjhire, has favoiired 
us with a curious table of all the folar eclipfes that vi'\\\ be 
vifible from the year 176^ to the year 2000; which we «ie 
forry our uarrow limits wiH not this year permit us topubllfh. 



I. Q£B8TioN 5829 by Mr. Ceo. Lodge< 

Diarian fages, you will find, 
From the * equauon here fubjoin'd. 
The age and n^rtuneof a fair, 
Whofe life is blamelefs, heart fincere; 



r 



* TXZ. < 



XX y 4-" — =: £6386, 



^yy^-^y^ 3[05:« ; 



where x reprefents the liunr ' 
ber of 10 1, notes that make 



•^ up the fortune, and,y the 

fquare root of the ag^ of 
. this aniiable fair one.^ 



IL QuESTio-M 583, hy Mr. Wm. Spicer. 



— % 



. A heavy body defcending freely by the force of gravity 
' on an inctin€d plane, whofe length is 400 feet, defcends. xix 
it,tx of the faid length in the laft fecond ; required the- alti- 
tude of the faid plane and the time of defcent. 

IIL QvEsTioN 584, hy Mafier ], Paty, at the Matie'- 

matlcal Academy , Briftol. 

Suppofing a cow to bring forth a ihe calf at the age of 

two year^, and then to contmue yearly to do the fame, and 

every one of her brood to bring forth a (he calf at the age 

. - of two years, and aherwards yearly likewife; how ma^iy 

may fpring from the^bld cow and her brood in 40 years I 

r 

IV. Question 585, fy Mr. Jer. Ainfworth. 

Required to find a fradion fuch, that being taken from 
' its reciprocal die remainder fhall be a fquare. 

Bb3 V. QuB.3- 



i 
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V. Question 586, hy Mifs Ann Nicholls* 

I made obfer?ation, Wt fpring* at two places under the 
fame meridian, differing in latitude 4^» and found the fun 
to rife exadly at 5 o'clock in the one and at 4 in the other, 
and that the difference of his meridian altitude at the faid 
places, at the times of obfervation, was a*; the latitude of 
each place and the days of obfenration are required. . 

VI. QuESTioM 557, fy Mr. C. Smith. 

A drfjgner, having occafion to delineate in perfpedlive 
aUngeit half of an ellipfe coinciding with the horizontal 
plane, deftres to. know the true breadth of its proje^ioo» 
when projed^ed on a perfpeftive plane touching (both it and 
its vertical) the neareft end of the tr^nfverfe diameter, and 
making an angle with the faid diameter of 50** ; the diflance 
of the eye from the perfpe^ive plane being 100, the tranf- 
verfe -diameter 3ta*9a> ana tJbe femi-cpn jugate xx feet. 

VII. Question 588, hy Mr, Jof, Dymond. 

Given the right line brfed^ing the vertical angle of a plane 
triangle, and terminating in ii&bafe, and the ^rpendiculars 
falling thereon (produced) -from the exti-emitics of its bafe; 
to determine and conflrudt the triangle. 

VIII. Question 589, ^^ Pamphagus. 

Given the ba{e,.one of its adjacent angles, and. the line 
bifeding the vertical angle of any plane triangle; to deter- 
mine the faid triangle. 

IX. Question 59b, hy Nujo Dargnas. 

To determine a point, from which if right lines be drawn 
to the three angular noiots of a given plane triangle, the 
funi of their fquares mall equal a given fpace {ad)^ and if 
from the faid point lines be drawn to the three fides of the 
triangle (produced if neceflary) making given angles there- 
with, the re^angle containea under the line drawn to one 
of the fides and a given line [b) (hall be equal to the fum 
of the redangles under the other drawn lines and given lines 

X. Question 591, hy Mr. Paul Sharp, , 

Required the area of the common parabolav whofe ab* 
'^^ITa is =3 xo, and radius of curvature, at the bounding 

ordinate^ 
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ordinate, ^qual to three times a tangent drawn from thence 
and terminating in its axis produced. ' 

XI. Question 5921 h/'Mr. J. Chipchafe. 

'Kiere is a bafon, in form of femi-globe, filled with fpring 
water and placed on horizontal ground, and a perfon can 
^fee a piece of money laid, at the bottom of it to the diiiance 
of nine feet from its axis, when quite full; but, when filled 
to only half the whole depth, he can fee it no further than 
to the diftance of 6 feet therefrom: Required the height of 
the perfon's eye and the diameter of tlie bafon. 

XIL Question 593, by Mr. J. Bennett. 

To determine the naj«re of thccurve, whoie tangent ter- 
minated every where by k and* an indeiiniie right Ine 6'/), 
is a conftant quantity = 100; alfo, to determine the kngth 
of the part theieof intercepted beiweea its higheit point 
and that point whofe height, above the faid line ^,D, is = 
ao. 

XITL QijESTioN f94, by Mr. S» Vince. 
- To find the futti of the infinite feries 
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XIV. QuEfeTioM 595, liy Mr. TrMofs. 

To draw a right line from the given point /?, \^ft'e the fi^. 

• to the folution^vci the bafe F/*/, produced, of thi given tri- 
angle ACFy interfedirg AC'in fly and meeting C F \n E* 

./o that, drawing the right line AEy the triangle u-hiE may 

• be the greateft poffible. 

» 

XV.'QvEsfioN 596, by Mr. Cha. Hutton. 

Let NO ht the fixed and ATP the femi-revolving axe fif 
-any fpheroid \Jee tke fig. to the folution^ AG B ^A any 
fedion'of it by a plane inclined to the axes, TiudNP-O 
another feftion through its axes and perpendicuUir to the- 
former fedlion^: It is required to find th^ figure of the ft ft i cm 
AG B and rH- foHdity of the part cut off the i'pheroid lHy 
it, both in ^ne cafe of the oblong end oblate fpheroid, fiip- 
pofing the dirtanccs DM, ME, of the perp^ndlculai-s BD, 
AS, from the center A/, to be? and la, and the aiics 50 
gnd so. . ' 

B> 3 ^^-^ 



7he Prize Question, h) Mr. Tho. Allen. 

If a chain 40 feet long, confiftiog of exceedia^y fmall 
Jin's s of equal denfity, be put over a pulley (void of fridkion) 
\i\ih the two ends y^and B hanging down, to the refpe^ive 
diliances of %i and 19 feet from the pulley, and in thefe 
circumflances, fuppofe the chain to put itfelf in* motion. It 
is required to determine in what time the end y^ will arriyc 
at an horizontal plane aoo feet below the pulley* 
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^eftions anpivered. 

I. Question 582 anfiuered iy Mr. Rd Gibbons. 

T is manifeft (from the data) that x and y (and confe- 
quently xxy and^j'j') are whole fquare numbers ; whence 

yxy +— being s= (16386 =) x»8» ,+ » and xyy + -~ 

k/ X X 

s= (1056 =) 34* + 3a (per queft.)> — will be z= a, and — 

€= 3r, and confeouently x =: 64 and jp=: 4« Whence the 
age of this amiable fair one is 16 years, and her fortune is 
640 1. All vaflly pretty ! 

Iti this manner, nearly, it is klfo anfwercd by Meff. y. B. 
Aflitoriy T. AtkinfoHy T. Barker^ J, Coulthredy iuriqfusy 
}i. Curtis, R. Dening, IV. Dent, G, Lodge (the propofer), 
Mifs 'Ann Nicholh, /• I^ or don, Mafter Jer, OJborne, Paitf^ 
phagtis, Mafter J. Paty, E, Reed^ JV. Keynolds, Reub. Rob- 
bins, 71 Robin/on, Alex. Ro<we, P. Sharp, R. Snonjohali^ JV^ 
Spicer, W. Stoker^ T. Walker^ and J. Toung. 

Mr. Ja. Mills, of Brhnvorthf anfwcrs it in the following 
manny. To the propofer. 

The age, kind fir, of your raoft charming fair, 

I^ jttft SIXTEEN th' equations make appear; 

Her fo r tune Aoo, more charming to. behold, 

£jS.av5l SX2L HUNpiLSO FO&TV fOUNOS io goldr 

At 
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At Hymen's altar I witji joy could^and, 
And gladly take this maiden by the hand; 
Hafte then« dear Lodge, and crown the nuptial day. 
Fatal may prove one moment's fhort delay ! 

II. Question 583 anfwered hy Mr. Paul Sharp^ 

By the. laws of defcending bodies and t he divif ion of 
ratios, V400 — v^»89 : \^400 : :-i"' : ^400-7-^400— ^189 

r= (— 7: 6f^ the whole time of defcent; and the diftaoce 

3 
that would be perpendicularly defcended in the fame time 

is 7I4TT feet : Whence the altitude of the plane required is 

readily found = (400* -f- 7X4tt =) asSTrr feet. 

Much after the fame manner the aiifwer is alfo given by 
MeC 7. j^ddUhrty T. Barker, J. Barthtty J. Cbipchafiy J. 
Chugby W, Denty J. Ediuards, R. Gibbons y Mailer Jer. 
Ofborncy Pampbagusy E, Parnaly Maft^r J, Patyy /?. Hced^ 
Jr.' Reynolds y 7*. RobitifbtTy Ale^x. Ronve, R, Snonvbaliy IV^ 
Spicer (the propofer), JVi Stoker^ S, Vince, and J. Toung. 

III. Question 584 mnponrtdhy Mr. W. Spicer. 

From the nature of the queftion, it appears that the in* 
creafe in the firil year will be o, in the sd year z, iii the 
3d year x, in the 4th year a, in the 5th year 3, in the 6th 
year 5, and io on to 40 years or terms (eaph term being =s 
the funhof the two next preceding ones); whence, the two 
lad terms are 390S8169 and 63145986, and the fum of them 
all (or the whole feries) tz a x 631459^6 4- 3908S169— - x =) 
165580140, the increaie required. 

Ani thus it is alfo anfwered by Meff. J. Bro*wn /ijhton, 
T. Barkery H» Brotun, Curiqfus, R. Deningy IV, Denty j\ 
NordoTty Mafl^r 7<rr. OJborney Patnpbagusy Mafler J, Paty 
(the propofer), E» Reed^ Ale^. Roive, A Sbarp, R. Sno^m 
ba/f, fV, Stoker, and j. Toungy very nearly. 

IV* QuBSTfON 585 anfwered hy Mr. Tho. Barker. 

V^Wiffett, 

Let ' be the required fraAion ; then will x — - — ^^ a 

fquare number (per queft,), and confequently xssJVVM^ 
+ iaai whence it appears th^t if fuch a fradlion a be found 

as 
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as that Its biqujadrate added to 4 may be a fqaare DUinber> 
the conditions of the queflioo will be anfwered, &c. 

The folutions by Pamphagus <nd Meff. 7*. Rolinjhn^ M&x. 
Ro-we, R' SnowbaJI, and S. Fsfice, are nearly the fame. 

V. QuBSTioH 586 unf'mered ly Mr. Wm. Gawith. 

Since the Jifference in latitude of two places, fitnate under 
the fame meridian is univerfally equal to the difference of 
the fun's n^eridional altitudes at thofe places for the fame 
day, it js'manifeft thait during the interval of the two obfer- 
Tations> the fun had changed his declination 2*. This be* 
ing pferaifed, let a and b reprefent the fines of the two 
given afcenfional differences, c and d the tangents of a^ arid 
. 4^ refpedtively, and x the tangent of the fun's declination at 
the iirft time of obfervation-: Then (by Crakclt's tranflatioa 

X "^ c 

of Mauduit's Trigonometryj p. 31) —— - will be the tan- 

gent of the declination at the fccond time of obfervation ; 

■ and (by fpherics) - and : the tangents of the lefs 

and greater latitudes refpe^ively; the difference of which 

,. ^ , «,» a-^dx .,1 , b — bcx 

being A^ (per quelt:), ^ , ■ will, be = — -^ — » or x;x x 

d -^rbc -^ X X a -i- cd — b -^-dabc = — ca-^ dah^ and 
. X = tang. 7<> 54' 50", correfponding to April "ioth : Whence 
. the other day of obfervation will be found to be April 15th ; 
^and the two latitudes 48* 48' 19* and 52*^ 48' 19". 

This queftion is alfo ingenioufly and concifely anfwered 
by MefT. 7". Barker, J. Chipchafi, W. Crakch, £. Parnel, 
71 Rohinfon, JV» Spicery W. Stoker, and S, Vinc^. 

The dire<$lion of the vtfual line from the eye to the per- 
fp«(flive plane not being given in propofing Question 587, 
has prevented any of our ingenious correfpondcn^ts anfwer- 
ing it; but were it fufficieritly limited, nothing nlore would 
be required than To find the breadth of'tl\e fedion of a 
given elliptical cone, made by a plane palTmg through ^he 
extremity of the greater diameter of its bafe in a given di- 
re<aion ; which raay be eafily affe^^ed, as Pampbaguj )mI\Iy 
.obferves. 
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VII. Que 8 Ti OH 588 anfioercdhy Mr. J. Chipchafc. 

CoNSTRuc. On the right line T>G take DB and BE re- 
ipcdively equal to the greater and the 
lefs given perpendiculars, and crcd j) j> J^^Q.^'p 

thereon, at By the perp. B H ^ xht 1 ^ w X ' ^J^ 

given bifefting Kne : Produce DG till A-Ui i^ 

DF: £F:z DB : BE (/. ^. in the /^VP^C 




ratio of the given perpendiculars), and 

through the points F, H let a right _ 

line be drawn, meeting EC, /)/^(per- ^ 

pendicular to DF) in C and ^; join 

the points ^, B and 6',J?^ and y?^^ will be the triang)« 

required. 

D£M0NSTRA. Draw y^/and CL X ^/^ (produced) in / 
and Li then,.-DF being to EF :: DJ: ^^'(pcr fim. AsJ 
: : DB i.BE (per conftruc.) and the Zs D and E equal 
(being both right), the As BDJ, B EC willbe finular 
(Euc. 6. 6.), and confequently, taking the equal Zs DBJ^ 
EBC >hom the. right AsDBH, EBH, their rertiamders, 
viz. the Zs ABH and CB H wiil be equal; whence BH 
manifeftly bifcas the Z ABCy^nA AU C.L are refDC^ively 
=: DBy BE (the given perpendiculars, per conftruction). 

The method of calculation from this conftrudlion is ex- 
ceedingly eafy. 

Keat and elegantconflrudlions to this qneftion have alio 
been received from MeflT. J, Addifiny 71 Barker y IV* Crakelt^ 
H. Curtis y J:Dy ' ond (the propofer), T. Mofsy Matter Jer 
0/borney Mafter /. Patyy T, Kokin/bn, AUx. RovJe, R, SnoW" 
ialiy IV* Spicery and o . Vince* 

VIII. Question 589 anfnuered by Majlerjtr. Ofbome, 
at the Mathematical Academy ^ Briftol. 

Suppofe the bafe given = ay the bifeding line = by the 
fine and cofine of the given angle at the bafe=: / and Cy and 
the fine of half the vertical angle = x (rad. = 1).- Then, 
(per trigonom.) the fine of the angle the line bifed ling the 
vertical angle makes with the bafe will be = j \^i — x x 
+ f X, and that of the vertical angle itfelf = axVi — xxt 

alfo ^' -i ^-— will be found = the fide ac^iacent 

to 
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to the giren angle, -j- = the ftgraem of the bafe [made by 

the faidbifeifiiagliDe, and} adjacent to thefinie, '^f'-.L ■ 

a,-hx ,»^Vi-X!e 

= the other fide, and =the other fegment. Whence 

{Euc. j.*.)"*'/^' — ** +«*^<^x — J*/xVi — XX — 
, or {when properly reduced) x* x 



= 0; from whence x may be determined.—— Ma fter /. 
Pafj't anfwer U not greatly different- 
It 15 alfo anfwered by MeiT. ,?. ^i/^i/sw, T. Sartrr, Pam- 
phagus (ihe propofer), 7". Rnbinfon, Alex. Rsvie, R, Saota- 
iait. W. Spicer. S. Fhce, and T. IValicr. 

IX. Que »T. 590 anfistrtdiy Nojo Dargnas { lit PtDpafir). 



) ^tf, AC, aod 5C 

fbeilivelv. From any point 
. Lin,^tf drawnZ.yW, Z.JV 

making the angles ALM, 

ANL equal to the given 
■' angles to be made with the 

fides AB, AC relpeaivelyi 

takeOL: tA^::c:*and 
. tP:PM::Oi.-, LM. 

and draw AP meeting 5<7. 

in H.- In like manner from 

any point a in AB draw 

ad, ac making the angles 

Bad,Bca — the given an- 
gles to be made with the 

fides^S.fiCrefpeaivdy: 

T^ke Wa : ac :; d: btni jf 

ab: hd::Wa : ad-, join -^^ 

B, b, meeting AC in ft, and 

itin R,H. Again.bifea^S 

in £ ; join £. C and lake EC = iGC, and defcribe a circle 

■with a radius Cr futh that iGT* =aa ~ A B y. ^ E — 

» EC X EG, meeting RH (produced if neceffary) in D, 

the point required. 

DSMOUf. 
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Demons. From R and H draw 72^ //^JJ DP or ML; 
and /?r, HI \\DS or t>r : and /?X or LN rdpedively: ' 
Join Z), £ ; D^G and i2, A meeting D ^ (produced if ae- 
ceflary) in J?, and draw DF J^ CE ; produce, if neceffary, 

HK, RV to meet JC^CB produced in e and^ ^Thco 

AD^ + 5Z)» = ^i? X v^£ + a££)» (Simp. Goom. H. 3.) 
^MXy^E'\-%EF^ -{- 2DF*, and adding to each CD* 
-JCF^ -^FD^CD^ -^-JD^+BD^-AB X JE-k- 
iEF^ •\-CF\'y' sFDk But rf »+!£/'»= 6:D» — 
zDI'^'^T.ED* = DG^-^CG^-^iCG XGF iCD\ 
Euc i^ a.) 4- tDG* + a£d?* + aC't? UEG) X CF 
{iEJ> (£uc. i*.2.) — 3^^* = 3^^* i3DG* — $DF*) 
'^zE.C X EGiCG* + 1 £^» ) ; whence JD* + BD*4' 
CD* = JBx-JE + sFG* -^%ECX EG-^^FD*^ 
ABXAE -¥■ %EC X EG + ^GT^ (3 /) t7») = aa, the 
given fpace (per conftruc.)* Again, KH : He : : LP : 
?^f:: OL : LM, and lH\He wLN \LM\ whence, 
by e<}uality, KH \ i.H : : OL : LN i: ^ : ^ (per- con- - 
ftru6lion), and cowfequently KHXb = IH X c AJfa, . 
VR : Rf:z ab i bd i: Wa : ad, and RT '. Rfii ac x 
^d\ by equahty, VR : RT : : /f'^tf : ac :: d : b (per con- 
ttruaion); whence VRXb — RTXd. Again, i^i^ X 3 - 
'KHxbii ZRxRK :i DR^ RH ix DXX ci IHXcx 
^y^iKHxh — 1HX£\ whence DZxb^DXXc Alfo, 
^\<b:xR4^Xhii KZxsRKxxDHxRH i: DSXdi 
RTX d: B\it RFXb = RT X d; wheiice ^Z Xh :=: 
DS'Xd, and therefore DS Xd -h DXX^^^i^Z X i + 
DZxb-=:)D^Xb. ^E.D. 

If the point D (required) falls without the tlj^CB, the 
preceding concJufion will become DS Xd — Dx Xc = 
^^Xb, or DXXc^DSXd =: D^X b, according 
as (he faidjpoint is fitoate on the left or ughi hand iide of - 
the line ^C ;.the demonftration whereof is exa<5tly the fame 

«s above. Pamphagus has folvcd this queltion algebiai* 

cally.^ 

» 

X.-QuESTi-ON 591 anfivered by Mr. J. Addifon. 

Put the given abfcifla (=: io) = <r, and the correfponding 
. ordinate =>'; then will %a be the fubtabgent, x^^aa-^yy 

tli€ tangent and — the latus-redlum of the parabola re- 
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quired, and (per Simp. Flux. pa. 75, ad edit,). -^— — ^^^— 

^ * \ zay 

= the radius of curvature at ' its bounding ordinate ; 

whence" 









aS( 



whence 
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^aa-^yy 1. « — 3 V T^THhTy (per queftion)- 

%ay 



folredy y = 9*5, ^nd the area required =5 xa^'66, &c. 

And accdrding to this method, nearly, the anfwcr is alio 
given by MefT, 71 Barker y PamphaguSy T. Robin/on y ^^f^* 
Ronvfy and S, Vince\ but a prefs error having unluckily 
happened in propoCng this quefHon, viz. and inftead 9^ ^^ 
before " the bounding ordinate, &cl" it is become neither 
fo neat nor fimple as was intended; for, according to^the 
propofer's fubftitution and meaning, a is =: the given abfcifla* 

4x = the parameter, ^^aa-^ax the tangent — X 



A/ax 4- XX the radius of curvature at the ordinate, and 
— y. i/ax -^ X xzi %y. %fi/aa-i' ax, or a + x:iz^\raxi 

.X ' 

whence x = i'459' the parameter = 5-836, the bounding 
ordinate = I5*a7874i and the area = loi'SiS^ad. 



XI. Quest. 592 anfweredhj the Rev. Mr. C. Wildbore. 

Let JB A'rcprcfent half the bafon, and join J, Ki then 
(hall the Z. 6?.^ AT =5.^ A' 
(45») rr the angle of refrac- 
tion at the I ft ftation : Make 
Jl:=:iAKy fo (hallG^y^/ 
r= the corresponding angle 
of incidence, iheir fines be- 
ing to each other as 3 : 4 ; 

\vhence/^/ = — yAB =3 




aK 



•55355333-^^- 
Now, let CS be the furface of the water, BT:=i — X 

J By xzTz^ABy and from the center T, on the line Cvy 
and with the line (er diftance) xZy defcribe the conchoid of 
Kicomede? zOy and from the point Oy where it cats B R\ 
draw (!?L through v^; join K,P\ fo fhall OPq be the aVgle 
of incidence zna KPq that of refra^ion, at the ad flation. 

For the common equation of the conchoid t% ^" 7. ■ ■• 

(z= ^ ^P) = V^^^r=rS^, or a8 CP* == 9 .if^*-- 64 6"^ S 

■A 

or 
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or 64OP* <= UCP* + 64(r6?») = oAB* + 5«CP* 
9= 56^Ar* -^ 36Ci^» = 3i6Ar/>S or 8d?P = 6KPz 
Whence^ as S : 6> or 4 : 3 : : KP : OPs and confequeDtly 
the fines of the angles OPg^ KPq are in the fame ratio» 
and muft be the required angtet:— — The equation of th6. 
conchoid gives CO = '287087953 X j4B. Alio, by fim. As. 
> : 4 + •487087953 : i 6 (^ Ai) : LM:s:4'i%%s%U* and ^if 

4 ^/, or I : -*^ :: ^/<9):A'j^i=s$ •1819800; whence 

LM^'N^=i 1-5405474 =s /(? = '^187087953 +* — ~?J 

X AB^vA confeqticntly AB = S'553456 (the radius of the 
hafon), and lO-^COinlC^ •5»o39X4; which give A^J^ 
+ Z^" + CAT = 5-4790^94 feet, the height of the ^eaator'fc 

eyt* 

Meff. J. Addifon, o( Hexham, J. Chtpcbafi (the propofcr), 
and IV, Crakelt have likewife aafwered this queftion very 
uigeaioofly. 

Mr, r. Barker, q£ WtJfetU and Mr. S. Vime, o^Harl^on^ 
Kav« aUb fent-amlw^n to it ; which aire all the Solutions w» 
hate reoeivi^ 



XII. QvisTioN 593 anpwered ly M^. T. Allen. 

I^t th9 ublcida dlS^x^ ordinate EF tpv^ curire AP 
6K2; and let GF:zi DB = 
3E^=^ Atlzs, 90=^. TkeA ^ ^ 

will the iubtang^nc '(7£ =:^ » 



%fka ^V^ +j'> »^tf ; whiciuw: ^ 



/* 




u& M ja 



>*^mmiimim 



V X* -*->* (= z) » ^, whofe fla<ent, correftcd, gives z 

8S tf X hyp« log. ~ ; which when jp 3= 4 = zoo, becomes =s 
joo X hyp. log. of 5 = z^a*94379» the length of the curve 

AFS* ^From the equation 4rT-r + j/ = aa^ we alfo 



have i =5 Vi^i* -i> X ^ = , *^^r \ -^ 
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ft^ LAOifts'OiA&iBf. IRollinfan} <76^ 

where taking the iuents, properly corredlmg them, aR4^ 

putting d = */aa — cc^ will be had x =: - X hyp. log.* 



a — s/aa — yy ^.a -^ d 



4>f — ■ ■ ■ ' X 4- v^ a — jrjf — di the eqaa« 

Uon of the. cufTC required. 

Corollary. Upon the center Z>, with the radius DS^ 
icfcribe the circular arc B IH. Make DL == AC^ and 
draw LH^BD. Then will the area LBIHL ^ the 
urea of t he whole curve AFBDCJ, For, putting DK:=iy^ 

Kl^f^aa-^yy^ and the flux, of LHIK will be V^tf — yy 

y, y^yx^ frona what is given ;iboYe ; therefore, ^c. 

" Mr. W. Crakelt\ and Mr. S. Vince'% folutions diflfer yery 
.little from the abovet 

jfnfwcr to the fame ly the Rev. Mr, Cha. Wildbore. 

Let TD be the indefinite right line, MFB the required 
curve, and GFtht given tangent at F\ then at B the vertex 
(from the nature ofthe curve) BD^FGziz loo = a^ Pro- 
duce GF tUl it meets BD In S^ and let fall FK-^BDi 

.then, puttiijg BKz::x and FK=:y, SK v/iW be = t-, and 

J, 

• . ■ ■ - — — * 

^AT: /-^ : :/£ (AT"/)) : (7F W: Whence j?= "" ^tl ^ "" ■ 



. 



(:*: ,.-^ -^ — . 1^ by putting CE :=iY2ax-xx , 

ss u)\ and, rellonng y, y ac 4rf-^ hyp; log. m — ■ ■" ' ^ 

^—V»tf'^.'^*^= 13**51^3155 whcn.r£=;ao. Now, kt r 
?= the curve F5 ; then z =: (v x* ^-j* F) ' » *nd s 

torreft =i « x hyp. log. =5 i6o'943 79* -as required 

»— Whence thefe confci^laries. 

- ^ 

' z. Bccaufe, when * is ;aken sr^, thie ex'preffions for J' 

and 2^becorae infinite, therefore the curve will continually 

«;pproacli jiearcr to tht^ li^e TJ?i but caa sever meet wii^ 



No.66. Qjr BSTioN s An s viRBb/ i^i 

2. A value which this infinite area cao never exceed, nl4y 

. be found from the above cxpreiTion for jr, thus ; TE's flux* 

.is = — y, which multiplied by FE{=. KD :=:a — x) givet 

— X V% ax — XX for the flux, of the infinite area ETMK 
With GF^(DB) radius defcribc the quadrant BIP, and 
produce r A'- to meet it in /; then the area of the circular 
^fcgraent DKIP will be the fluent of this exprefEon,'or 5= 
''the area ETMF; and, when FE becomes = BD, the infinite 
area MF^Z)r= the.whole quadrant BDP\ which is alfo 
known from other principles, by confidering the invariable 
line GFyZ% moving from an horizontal pofition to a vertical 

^ 3. Becaufe yx is the fluxion of the area FBK, twice th^e 
area of the quadrant BDP will be = the fluent .of iax x 

hyp. log. of^ a^y xx ^ ^flhtn x zz a\ z, conclufipn 

a — *^%ax — XX 
not very eafy to be derived another way. 

' This quefHon is alfo ingenioufly anfwered by MelT. 71 
Barkery J. Bennett (the propoferj, J. Chlpchafey and 71 
Todd. 

XIII. Qti K $ T. 594 anfwered hy the Rev. Mr. C.Wildbore. 

In the given feries fubftitute x for - and take the fluxion: 

!which will give x3 ; X : X + -ii- + ''^ ^''' + M:ii-5--?i£! 
J i.a.3 i.».3-4.5 i.a.3»4.5.6.7 

4.&C. = x^x^ (z being the arc of the circle whofe fine 
.is X (-)and rad. i); Whence, taking the fluents and re* 

iloring - , — i— + 1 . 4. Izlil 4* 

^•3«3*5'5 I A 8z + a + 3t;tyx \/t>Z/'-»i-3 2t;4 

'a.a.3.4 5.6.7. ii.^t'" ' i%v^ » 

the fum of the feries required. 

Corollary. This metliod of-folution may be extended 

-to any fenes of the form ^-^-^ -^ ^^ 4- ^^ ^ 

&c. by means of artifices fimilar to thofe made ufe of in 

Simofon's Fluxions, part ad, fee. 3d and 6th, where A-^B 

'<+ U-4-&C expreifcji any known feries; and whereof the 

, * ^ C c a fum- 



«ft 



La>i«i' Dia»i«.«. IRoKfifin} 17(9. 



temutim of die cxtrtmely difficttU ftries xH -4r — 

•h -y + &c« propofed by the T.ery fagaciont Mr. £— — in 

the Ladies' Piary for 1760, is giTen as aa example ; but, for 
Uram of room, we are obliged to omit it. 




InStnioos iblutions to this qneftion hare alfp been 
ccived from Meff. T. Ji/en, T. Barker, W. Crakeit, C. 
HuiioM^ axni the propofer &• Vince. 

XIV.QuitTiaji 595 ^nfwtrcdiy Mr, Cha« HattoiK 

CoMSTuvcnriON. Parallel to C5^dra,w RBi meetiogC^ 
produced) in B,\ XCA draw AD^ 
meeting the circ. on CB in Z> ; 
r;.ike J /i :;= J?/?,, and n will be 
the point, through which RnE 
iDuft pafs. 

Djaion s. Draw E ^L and J?Z, 

W?\ nT X AF. Then, by ... . yr n^^ 

conftrudion, BAY:AC^ (DA* \\^ ^^ ^ -^-^ ^ 
'szDB^'-BA :=B»*'-B A* 

»mJxAn, or An ; A B :: AC:nB + BA :: nC 

{AC^A^linBinB-^B^^Am y^H^'?^i^^)^^ 
I BR, or AniCE t:AB: BR:: (by fim. A^) IVC : CEi 
whence An = IVC. 

Again, by fim. As, irC (An) : Cn {AW) : : nT : Z B 
aVP), or IVC :CEi: CnX^TiCEX EZ. But wheo 
JtnE moves about the center /?, and cuts the lines ^d7, 
CF, it is known that the flux, of EC : the flux, of Cn : : 
CE XE R : Cn X nR ::(hyjim. As) CExEZiCnX 
hTi whence the flux.^of CE : flux, of Cn : : ^C* : CUr 
(bv equality of ratios), and confequently the flux, of E Z. 
srthe flux.of »r; in which cafe, it is well known, that 
their diff. (£ Z - «r) is a max. But this difference drawn 
into i the given line AR is =; the area of the AAnE ; and 
bence the laid triangle is a maximum. 

ConoLLA&Y. It appears from the demonftration that y/« 
ssW^C; whence nT^ CV^ «* nT-^EZ ss the whole 
perpendicuUr CX* 



CM^ 




a K3^UTX I'Ji' 



.56. tJjrisT iDNS Ak8W«r£*.' ajft 

CoKSTRUCTioM Utbcfamth) th Rev.MnC*Wi]dhQtfi. 

V At the- given point R cre<5l the pcipend. DR (p. 13 Euc. <) 
a mean proportional to Ry^f " -: 

/eF. and take LR and /?r=: 
DRz Draw iVr | ^F, and 
through A^ draw RE; joiir 
jf, ^y and the thing is done. 

For, let Re be any other 
pofition of the required line, 
interfe(fting j^C in n. Draw 
xtiCF, eX 10 CJ, ny to 
RFj and let fall the perpen- 
diculars nSy ePi Then, the AsRriyf, /?r//,on the com- 
laofi bafe AR, are in the ratio of their tocrpi^ndiculars ftS^ 
e F'-; confequently the A y^«r (their dlfr.), will be as eP.-r^ 
nS :=: eO, which muft thertfoce be a maximum. But the 
£^VeW being fimilar to the given one ACF^ the ratio of 
^r^toj^ris given; therefore JV.V^nV(,tF)'-nlV{/^X) 
= RF-^Rt -^RX -)r R/l (per fig.) m\y{\ be a maximum : 
But RF-^ RA \% invariable; therefore /2/-H AX muflbc 
a. minimum. By fim* As/ RA i Rt ::RX: /Jf; whence. 
DR mufl be llkewife a mean proportional to RtyRX, T^ke 
Ra=:Rj, and join D,^; then, the Zs ^DL> T.D^ be- 
icg equal, /) T greater than Z) * ,. and the Z. I? TX greater 
than DaLy TX is evidtntly.greatcr than a Ly and con fe- 
gently 4?X than LTi wherefore Rt -^RX is a minimum 
when each of them becomes equal to RT, as per con- 
ftrudion. ' ^E,D, '. . . - ...' 

CoRO{*LARY. If Rt + /2X inftead of a minimum, or the 
A A /Iff inftead of a. maximum, had been fuppo{ed= a given 
quantity, from what is fhewn above the proS. is reduced to 
this, viz. In any rigbt- angled Aa DX, are given the per-* 
pendicular DR and the bafe aXy to conflru<^ fhe triangle y' 
the method of doing which i's well known: And the con- 
flru(ftion will be equally eafy, when, in ffead" thereof, ihft> 
ratio of the A /?///» to the A Re A or of nS to <? P or of 
j^n X.0 eF is given; for, in all thefe cafes, the ratio of aR 
I RX is given. 

We have alfo received a very curious geometrical con- 
'ftiu^lion to this queftlon from Mr. Mofsy the propbfcr, 
which we are extremelY ^orry our narrow limits will not 
permit us, this year, to infert. 

McfT. T. Alletjy T. Barkery W. Crakelty StepL OgUy T. 
Rohlnforiy and S, Vince have given fimple, eafy, and concifc 
Jajuunary iblutions to it. 

C c 3 XV. QuES- 



' 



H* 



IiAS-lBt* Br ARIES. Z^f^^^^^ I9<9V 
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XV. QvssTiov $9&mfipir»dfy Mn W. Ciakek. 

If /a; Cff be two oidmates totiic fixed suut ON; MR 
m fiBmidiaineter to the ordioate 
BJp and OS, RS two taogtots 
at the points 0^ R. Then (hv 
Dddier t Giomfmttp. 401) ^nl 
be had if r-x ^^ ; /r k cK : : 

» ^if : Bot (per prop, of the 
circle) /^ x cKssc^, and f ^ 
X BB = 5^*; confequendy ^r 




T^r 



%eJi B,bxhAfii c^ik€\ 
the propertv of the elJi^. 

HaTing tniM difcoTered the 
Cgiire of the fedioD AGB^^ 
let 3*14159 ftc. be ^Bt =s/, the 
^emi-fixra axe NBtss m, the 
femi- revolving axe P^ = /»• 
the feini*diaineter ^J{ = r, its 
femi^coDJagate LM sz i, the 
feffli*ordioate i?r = /». its correfpofiding abfcifla Rcnu 
(all which inay» it is evident, be looked upon as g^ven quan« 
titiet), and any variable part Rd of Re = x. Then (per 
prop, of the ellipfe) fr (MR*) : // (LM») :r srx — x« 

(aM/2— 4/i2X^ie) I ~ X »r* — xx = i/F*, and thence 
^F = - v'srx— *jf. Alfo (by trig.) rad. ( i) : fin* Z /l^* 

(«= — ) : : X {Jii) : i?<f == [Ra being perpendicular 

to Fv); whence the fluxion of the folidity (as the fenii* 
conjugate of the fc^ion made by the plane Fv is =:: 

- \/srx — XX) will be ^^.^* X srxi — x»i : the ffnent 

whereof (^ — ,— X rxx — xxJ),wheAx = ir,givc$^— j-^ 

X rtt» — f« * for the folidity rcqaired, eqaal in the oblong 
fpheroid (when m == aj, « = i j, r = ij'ooaSpoi, and f/ ts 
'6418766) 31*88508, and equal in the oblate fpheroid (when 
^ rr 15, » = Si, r s= a4'9938494, and u = 5'59S7«;69) 
X27S*97097 &C. 

Co a. When x = ir, the folid BRA becomes =: »^^^ - ^ 

r= the whole fpheroid. 

/ Th«| 



The folution by Mr. Oa. Hut$on (tht propofer) i» txcttA* 
fbglv eltgaat aad* ^opcife; whd, after his denMnih-atioii'^ 
the ngure of the fe^ion, refers to his Treatife. on Menfura* 
tioa, now publiihuig; io monthly numbers, for other pro* 
lierties of fedioBs, &c. 

lagenious anfwers to this qneftion hare Jikewifc been r6» 
chived from MeC. 7*. Mien, T. Barker ^ T. Tedd^ S. Vinc$^ 
and C. WiUborc. 

7U PbtIZE. QyasTiON an/wered. fy Mr. ThQ« Allea 

(the PrQpofer)s 

Let r =: 40 feet* the \(fho]e length of the chain, « ss SY, 
y =: any yariable part pafled over the pulley in the time /. 
V3 the velocity oC the chain at the end of that time, aAd 
4 = $»i- feet.— Then will <t + x be as the gravity.of the 
defcendingy and. ^ --r <y — x t hat of the afcending part 9 
therefore ^ + « — e. — a — x*= d+%x (by patting d =s 
%a — ^ r) will' be- as the force a^ing on the cham, and c : i 

; : i^+ aic : / X ■ ■ ^ = the yelocity that would be gt» 
ttcratcdin l^ by that force. Therefore i* (time) : / x i 

(Telocity) ::*(/): «^ the^Vebcity generated in the time 
/; V / X ^ ' * — = nv; where,, taking the flaentS| ScCt 
^5- V Therefore /.= V — X — =»g==*i 

trhofe correAed fluent gives / = v — X hyp. lag. of 

^ Yj ■ ■■■ ; which, when x=: 19 (or the chain quite 
^the pulley) will be = 1*90^157 feconds. 

To find the remaining p art of th e lime, put p zz %$'$% 

(the value of v (= v '^ - ^ • — ) when x = 19),. af =s 

the fpace defcended, after quitting the pulley, in the time 
T, and A^= the velocity at the end^f that time. Then, if the 
chain defcended from reft, F* would be = a/z i therefore; 

io the prefent cafe, f^» = a/z + /^i> : v Tss v>/> -t-a/s, 

and 



tod Y (rr)= ■ ; whpfe correded fluent giv€« 

r = Vfp-^^^g— /^. which, tvheii z = 160, becomes 

s'4634i'. And heoce the whole time required will be zx 
^ M'l"* very nearly. 

The fame anfwered by Mr. W. Crakell* 

* If 40 feet (the length of the whole chain) =r /, % feet (the 
diff. of the two ends A and B hanging down from the pulley) 
Rt firft) = d, iii feet (the velocity genefated at the earth's 
furface in i*, by gravity) = /, x == a fmall part of the chain 
afcended or defcended in any variable time f , and v = the 
correfpondirg velocity of the point J at the end of that time 
(in fcconds). Then, let the weight of the chain be what it 
may, </+ ax will reprefent the motive force adling thereon; 

and therefore (fince / : ^+ ax : : / : t X </ -+• ax, and i^ 



• 



s^ .. </-4- IX • . • / 



jTfTx X X ; or, by taking the fluents, &c. vrryjx^jr+xx 



« 

X 



■= (whenx=:i9)a5*33*29i6&c. and confequently / (= -) 

tr ^ X </x + xx; X X ; and, by taking the corre(ft flu- 

/ ^ ^ u 1 -. ^f \d-^x-^Vdx -^xx ** 
tnts, / = 4/ — X hyp. log., of -'-- ^d ^ = 

(when X = 19) a'9o8a5683 &c. feconds, the time elapfiwl 
when the chain quits the pulley. Now, the height from 
which a heavy body muftjall freely from reft, to ac* 
quire the foregoing velocity, will (by Simpfon's Seledl Excr, 

pa. 184) be = — = 9'975 feet, and the corrcfponding time 

a / 

r= - = '78753*38': Then aoo — 40 + 9'975 = X^9'975 ^ect, 

and the time in which a heavy body would defcend through 
that dift. =3'a509o66i'; whence 2*908 zieSs^H- 3'a5C9o66i*' 
— o'78f53a38"= 5*37163106*, the time in which the end y/ 
will reach t^c horizontal diiUnce given; which was re- 

j^nfiuer 



Jnfivtr U tbefinm hjf the Rev. Mr, Cha. WUdbore. 

Let APBt at its commenceraeDt of tnotioA, and £PO 
when the end j4 has dcfcended to £, be poiitioDt 
of the chain ; then it is nianifeit that the motive i^ 

force at JJ will be as PE^PDzn dE = Ah 4-. ^^ . 

s AEy which multiplied into AE^ is known to \^^ 
be aa half the flexion of the fquare of the velo* j 






city at E\ wherefore that Telocity will be as cr. 

^% X i/Aby.AE^AE\ and y#i divided % ; 
by this will be as xht fluxion of the time, and ^ 
the t ime itfelf (bife6ting AbinCf and taking eg ^i 

(=: A/Ab>(AE'^AE*) a mean proportional \M 
to AD and yf ^ will be as ~- x hyp. log. 

of ^: But the real motive force at jF, mca/ured by the 

diilance that might be umformly gone over in x" with the 
velocity at J?, is to dE^ as the force of gravity to AP + 
PB^ or as aif': 40, or 193 : 940; therefore the velocity 

of the end A per fecond, when B arrives at P, = v "' ^^^^^ 

I9bO 

cs »i*33aa87 feet, and the time = 3*68Si54« v — =5 

»'9o8 256$"; aod hence, by the laws of defcending bodies, 
oely, (Vithout th« help 01 fluxions] the temaining part of 
the time is eafily found = 2*463373 , and confeq[uently the 
whole time of defcent required s 5*3 7 1^31". 

CoaoLLAEY. If i? be fuppofed to afcend along an* inclined 
I»iaoe; tben» the fine of the plaae's inclination tO' the bo«> 
Azon, torad. x, being called/, the motive force 2xE will 
be as PE^s XPD—PA-^-AE—jXPB+j X AS 



Tl JxW 



as X 4-/ X ■ ■ : ■ — — r-7^ h A'E* whence it is maniieft 

that the velocity and time may be found with the fame eaf^ 
in this cafe, as before.. Or, if ^ defcends, or A and ff 
defcend and afcend alona two diflFerently inclined planes^ 
ihe method of folution will be ftill the fame* 

Ingenious and neat folutions to this- queftion hare alft 
been received from MeiT. T. BarhfK % Bennett, R* BiO/er^ 
7. C^ipebafit J. doughy J. Dymondt P* Ceorgt^ R. Hclden,^ 
U Huiiw^ & Oght Al€x. Rawu T. &andftfon^ W. Sewi/, 

Ei 



♦fS ^ C A b I E s* D I A R 1 s 8. [^Rollinfonl ifig. 

E. SrmiK StantdnstoaiCHfts, T. Todd.S. Vince, and IV. 
Wales \ but the two prizes of \% and g Diaries for the folu- 
tion thereof, are fallep to the refpeftive lots of Meff. /^»»^ 
Urakelt and J. Chipchafc. 



Beg. ! Mid. I End 
h.m/h. m. [h. m. 

38r7 33TJ8 23i 
16 35^7 274:8 2ii 

40I7 3^* 8 284 
6 4» 7 3aT 8 2zk^ 
6 38 7 30 P 25 




Eclipfis calculated for iy6^, 

^Pive cclipfes are expe^ed this year; three of the fun aii^f 
wo of the rtaoon, as fulJow. 

;• The firft is of the fun, 00 Sunday the 8th of* January, m 
the morning, inf ifible at London. 

Tfce fecond is a partial and Tifible folar eclipfe, on Sutiday^ 
the 4th of June, in the morning, according to the follow- 
ing calculations. 

^ • " • Calculated by 
Mr. R. Robbins» for Greenwich 
Mr, W. Chapman, for Foxton 
Mr. J.Edwards, for Cambridge 
'Mr. J. Coates, for London 
Mr. J. Metcalfe, for London 

, This eclipfe will be very formidable in the- nOrth-eafterd 
parts of North America, Greenland, Hyperborean ocean, and 
.oeyond the pole; for the center of the lunar fhade paflej 
in Its traverle, very little to the eaft of it. 

The third eclipfe is a lunar one, on Monday the 19th of 
June, about 8 o'clock in the morning, and therefore invi- 
able to thofe parts of the world. — ^It may be feen in Sontb 
America and the unknown laod's and Teas near the foutk 
pole. It will be total above an hour, and the whole dura- 
tion above 3 and J. 

The fourth is of the fun, on Tuefday the >»8th of Novem- 
ber, near 8 of the clock in the morning; but becaufe of the 
moon's great fouthern latitude, increafed by its vertical 
parallax, it cannot be feen in thefe parts of the globe. — ^It 
•will be feeft a partial eclipfe in the unexplored- Indian fouth' 
feas, and an annular and Central one in the terra incognita^ 
near the fouth pole. 

• The fifth, and laft, this year, is of the moon, and will 
iiappen on Wednefday the 13th of December, in the-nsorn- 
iagp ao4 befifible IB Great firit^io and Iielsiod^ from tht 

kegiooiog 



;9o.66. New (^isTiOHi. %^^ 

bjeginning to the end, according to the following^omputa- 
lions. 

Calculated by 
Mr. W. Chapman, for Foxton 



Mr. J.Edyards,for Cambridge 
Mr. J. Cpates, for London 



Beg. I Mid. 
h. m/h. m. 

4 53t6i4|- 



5 6 
458 



End 
h. m 



7 35-fi 
|7 5i 






Dur. 

h;m. 



£42 

145 



Dig. 

o t 



8 o 
830 

9 »i 



Mr. J. MfStcalf?, for London I4 53il6 i8tVi7 4*4 1» 49t 

Xhe moon a; the beginning of this eclipfe will 'be vertical 
to the Weil Indian fea near Cuba, and at the .end to the 
Pacific ocean, near the fouth coad of California. This 
eclipfe therefore will be vifible to the weftern parts of Eu- 
rope and Africa, the Atlantic and Pacific oceans^ and to 
all parts of America. 

This year both the inferior planets Venus and Mercury 
will tranilt the fun*s diik, but only part of the firft can be 
feen here. — The times that thefe unufual phanomcna hap*- 
pen are a^ follow. 



Beg. 
Tran. 
h. m. 



Gem. (Total I Mid^ | Cent. 



Tranfit' Egreft 
h. m. h,. m. 

^0 34i I 43 



End of I 

Tranfit 

h. m. " 



Near ap- 
of Cent. 



Qiam.of 

03I3I 



Ingrcf slimmer 
h. m.th. m. 

7 13717 25t 7 375-16 34* ' 43 l' SSir 9 S' 
7 3f|7 Mtb 26fli0 2i^ I 27II1 39^V 

On Thurfday th* .^th of NoTember, Mercury will pafs 
oyer the fun at night, and therefore will be invifible ia 
Jurope. John Metcalfe. 

*#* The above calculation of the tranfit of Venus is ^ 
f-ellows, viz. 

ybe ift. By Mr. William Chapman,' for London. 

ad. By Mr. J. Coates, for London. 
. - 3ci. By Mr* J. Metcalfe, fpr London, 



L QxTEstioN 597, i^jr ilfr. Tbo. Sadler, 

Dear ladies, you with eafe may find* 

A matchleis hero's name. 
Who was beloved by mankind, . , 

And mounted up to {"ame 2 



» *■ 
T^ 



To ftrvc his coilntry boldly dar*d 

Hot fulpkar, fmoKe, and fire, 
Atid loog campaigns fatigue'iie flur'd« 

To conquer proud Moniieur* 

• vit. From tlic equations 5;^*+-^^^ =aJoC- '^''***^ 

CwjP-f-xz =23153 

<tf, y, ^y and 1 4leoote tbe places of the letters in the^- 
pbabct compofing the goatleraaii*s name* 

II. QuBsrt ON f98» fy Mafier J. Paty, at Sli Mathe*^ 

THatieal Academy at BrifltoL 

A gentleman ere6t40|; a houfe, whoie breadth was aS^Teet 
imd back wall 6 feet 9 inches higher than the front, had by 
him a fufHcient quantity of ratters for the fropt^ each 24 
feet long, which, to fave timber, he was uowilling to cut* 
And therefore orders his builder to make the back rafters of 
fuch a length as will make the declivity of them and front 
alike, for uniformity ; but being at a lofs, is defirous 6f 
having it propofed to the Diary, that he may know bow t^ 
proceed. 

III, QoiBaTioii 559, V llf^ Wtaw $pi««p. 

Suppofe A lends B 4000 L at ^L per cent^ per ann. fimple 
ioterea, which J? is to pay again in the following manner, 
▼iz. 1 1. immediately down at the end of the xft year, a I, at 
the end of the ad. year, jL at the end of the 3d year, and 
ib On, increafing x 1. every year ; required at what time R^% 
debt will be the greatefl. and al£> in what time j/ will be 
indebted to B toe fam of S5 1. zj s. ■> ' 

IV. X^uiSTiow 600, i^ Mr. Paul Sharp« , 

A gentleman having a certain- nnmbef of (iiin^ and mol^ 
dores, was afked how many he ha4; to which he replied-, 
that the fqnare root of the goineaa.mukiplied by the cube 
root of the moidores when the prodoa is the greated poifi. 
blc, will be = li'iv^^ itqiiirtd how many he had of eacl^ 
fort? 

V. Qvas* 
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V. Question 6oi, fy Mr. T. Mofs. 

If one'fide AB ftf any plane xtx^xiAt ABC^ be ditided 
into two pares, and from the point of divi- 
iioD (£) two right Jines be, drawn parallel 
to, and terminating at the -other fides, and 
the faid points of termination be joined by 
a right line, and there be likewife drawn 
another right line, as DH or MNy pa- 
rallel to either of the two aforefaid parallel _^ 
lines, fo as to interfeft the other line, and ^ G J^ 
terminate in the fides of the triangle ; then 
the two extreme parts Vm^ Dn or Nn, Me of the three 
parts into which the Hne, fo drawn, is divided, will always 
be in, the ratio of the two parts BE, AE of the line AB 
£rft divided; required the deniODftr^tion? 

VI. Que ST ion 6ca» fy Mr. J. Edwards, of Magdalen 

College^ Cambridge* 

A gentleman has a rigju-apgled triangular garden, at the 
right angle of which groirs a tree 40 feet high, whofe fha- 
dow, I obferved, on the aift of June, at ah. 30m. P. m 
terminated in the hypothenufe of the faid triangle in a per- 
pendicular diredion, and meafuring the. garden, I found 
that the difference of both its fides from the hypothenufe 
was 15. and 30 varda^ Quere the latitude of the place and 
area of the garden ? ' 

VII. QuESTioM 603, hy Mr. Wm. Gawith. 

In a right-angled plane triangle ./^C', fuppofe the two 
\t^ AB and -00 = x* andjr*, the hypothenufe AC ^ 

fTTvp^ X axy, and trhsfe pcrpcndicuhr BD upon the 
hypothenufe = x ' ; to detewmae the triangle, by quadratics. 

VIILQ^BjETioN 604, hy Mr. J. Dymond. ^ 

Given the line bifefting the vertical angle. of a olane 
triangle and terminating in the bafe, the perpeodicuJar 
falling thereon from one of the angles at the bale, and th«* 
other an^lc at the bafc; to conftroft the triaagle. 

IX. QuBsi«ioN 605, hy Mr. J. Turner. 

In any ellipfis the tranfverfe axis is the gteatcft of all the 



|oa Ladi IS* Di AKiES. [HolliH/bn] tl6m* 

other diameters, that which is oe&refl to the tranfrerfe axis 
• is greater than thofe whidi are fartfaeil irom it* . The de* 
mondration hereof is required, geometrically, from the 
conffderatToD of the foHd. 

X. QoBSTios 606, hy Menf, Fermat. n 

• » 

Let ANB be a femicircle defcribed upon AB as a dU 
am«ter, XJee the Jig* to thfoUthH} aod AD^ B€ two per- 
pendiculars, each equal to ANt the chord of 90^. Alio, 
Jet any point E be aifumed in the femi-circumference, and 
two lines E Df EC be drawn from thence to the points 
DjC, interfcdltog the' diameter in two points Oy Vx then 
'SO'*' -h AV^ will be, univerfally, equal to AB* ; required 
the demonftration ? 

*** Tkh quefii&n mjas propofed by Mo^/l Fexm^t to Dr^ 
Wallis, as may bcfe^n at pagex%%ofthe Commerciutn Efif" 
tolicuM^ pubiijhedat Oxford tn the year x4j8, but ivas never 
yet pubiicly anfviered* ^ 

XI. Question 607, Jb' ^''- Wiii. Crakelt. 

• In a plane triangle there are glrtn one of the angles at 
the bafe, the length of a line drawn from the other angle to 
the middle of its optpoOtc fide, and the perpendicular froitl 
the given angle upo|i itspppofite fi4c a maximum'; to de* 
termme the triangle, by conttruftlon. 

XII. QtJESTioK 608, hy Mr. J. Chipchafe, 

There is a hollow cylinder with a circular hole in its £d« 

TO of an inch in diaraetefj and at the diltance of 3 feet from 
its bottom, out of which when the'cylinder is full, the 
water wilj fpout to the diftance of 5 feet from its bottom on 
an horizontal plane, but after it has continued runnins for 
the fpace of 15% it will only ipout ,tathe diffance of 3 Tcct: 
Required the content of the cylinder? . 

1 

Xin. Question 609, hy Mr.Wta. Wales, 

, To determine the declination of that flar whofe change 
10 azimuxh, in a giyen latitude, is the greatefl poiCble in a 
given time, reckoned from that of its rifing. / 

. >. XIV. QvB$* 
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XIV, Question 610, fy Mr. C. Hutton. 

,To iad the radius of a circle, whofe area (hall be equal 
to the furface of an elliptic fpindle, or to that of any fru- • 
(turn or fegment of it, having given the ellipfe from which 
It is generated* and the diftance of the centers of the ellipie 
and Ipindle* 

XV. C^KSTxoN 6111 ly Mr. Tho. Allen. 

The fum of the infinite feries -*— ■. ■ ■ 4* '^ " f i "/ ■ ■ 

a.4*2-h3 a.4.6.4+i 

+. ^'?'' h /'j''^'^ . + &c. is required, ' 

4.4.6.8.4^7 d*4«6.&.Z0.9-h9 

^ith the inTcftigatlon. 

* Tie Prize Que t tick, ^jp Plus Minus. 

Let a thread MAfH be^xed by its etds to the ends' 
M9 m of a ruler, whofe middle point is 6*, 
fo as to Aide o?er a tack fixed in the point \A. 

At ^ilft the point G of the ruler keeps 
conflamly in the line AC\ then will the 
ends M, m of the faid ruler deicribe a cer- 
tain curre, ^hich revolving about its aicis 
AC, will generate a folia, the. ratio of 
whofe content to that of its.circumfcribing cylinder is here 
required; the length of the thread being to that of the ruler 
an the iub*-duplicate ratio of 4 to 3. 

Whoe'er 11 unable this truth to difcover, 
Either is nat at all, or an unhappy lover. 
Happy lovers do all (tho* not fkill*d in the arts) 
Know thcfflid conteHi of t*wo cQujugate hcarfs, * 
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1770. 

^eftims anpwcred^ 

I. Question 597 anfwerediy Mr, Wm. Spicer. 

FROM the ift ^tyen equation ou is =: <» (52J — x -^-jr 
-<~ z \ and this value fubflituted in the otjier three, 
they becotnc ax — xx — xjr — xz -¥ yz (= 360) = b^ 
az — xr^— jFz— zz -^ xy (= %%6) = r, and tfjr 77 ^y' 
. — yy — jfz -4- xz C= Its) s= 1/: Whenc e, by additioo, 
a xx-hz — x-h z'* ac ^ + r, « x z H- j — z -hjri* = 
iT + /, and tf X X -t-^ — x+jr * = ^+ 5, add comptcat- 

mg the fquare, &«:• xr4-z = f^ — * \/^tf — 4 x ^ 4-r = 
ao, z -f-jr =;itf — IV^tftf — 4 x c -^ ^ =: 17, and x-+-jr = 

4« — i \/« a — 4X^-|*</ = »5, and coafetitteotly x =2 14, 
jr = iiy z =6, and w = ax; which ihew the maicbkis 
hero's name required to be Wolf. 

In> a manner equally inj^nious it is alfo tnfwered by the 
Rev. Mr. Crakelt, Mr. Uanuith, Mr. A. CihbonSf Mr. /iT/kt. 
Rfynaldst and Mr. TarratU 

Meff. r. Barker^ J. BartUtty E. Bayley, B. Brown yWm. 
Cole^ J. Caulthred, > CumhrU, R, Deningy W. Dent, 7. 
JIdggJnJt J, Mills y E. Reed J T. Robin/on j Alex* Rowe, S. 
Scott, P. Sharp, IVm, Stephens, IVm. Stoker, Mrs. E. Su§' 
gitt, and Capt* Williams have likewi^ anfwered it. 



II. QvssTioN 589 anfwered by Mafler J. Spencer, 
at Mr. Allen'/ Boarding School, in Spalding, 

Put BE, the diff. of the heights of the walls (= 6'75) 
= tf; BA, the breadth of the building 
(=28) = ^; AD (zzDC) the length 
of the front rafters (= 14 feet) = c; 
and BC:=: x; then, d rawing DFl 
E B, TCvi xW be = 4 X ^ 4- .V, EC- 
^ aa -¥ yy, and, per fira. As. x jBC) 
: Vj^ + xx iES) :: i xlf-^x (FC) 
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: c iDC)i V \^aa -+- xx = . . , and conf^quently * = 

7*345> very nearly j and liencc the length of ihe back rafters 
are eafily found,=: i4'ox»88 Sec. fgei.* . 

MelT.. J. Jdilfan, T. Barker. J. Bartlcit, E. Bayley, G. 
CoHghron^ > Cumhri^y H» Curtis^ J. Dalby, R, Deningy JK 
Dent, R, Gibbons j Matter Jef. Ofhorns^ Pamphsgus, E. 
Parnei, Mailer 7. Pdty (the propofer), Pius Mimts^ E. 
Reedy iV. Reynolds^ T. Robin/on^ /lex. Roivet Rujiicus, P. 
Sharp, IV. Spicer, IV, Stoker, J. Tanatt, and Capt. IVlU 
Hants have aifo anfwered it. 

• 

III. QuifTioN J99 anpivered by Mr. Wm. Spiccr 

{the Prepcfer). 

Put p = zooo, r =r 0*05, b := Zs'lS^* and x = the time ia 
which i?'s debt will be greatefl; then (by progreiLon) \ x 

X -t- I X X -i-"* + Jr X XJ4-3X* -t-aA," = the fum of ^'g 

yearly payments and their intereft, and p-^ prx = the 

. amount of ihc pnncipal.p in the fame time, and confecjuentiy 

p -^pric — i X oHFT X .V -H » -— i-r x x '-f-3x* -hax =: 
the lum he will then be indebted, a max. per queft.— lo 
flux, and reduced, x = ^^184086, &c. which ihews that 
J?'s debt will be the greateit juft before the 46th payment is 
made. Again, fuppofing x, now, to denote the time wheu 
jf is indebted to B the fu^i of 85*751* (the reft remaining 

the fame as before), ^hcn will i- x a 4- 1 x x -t- a + t r x 

X* 4- 3X* -^ »^ — P — P''^ = ^ (per qucft.); V x' 4* 
^3 X* — ii8i8y == 150170, and x =: 93 years, the time re- 
quired. t--—--Pi'^^//^^^5'«i'9 fuJutiun Is very little diflFercnc. 

It is ajfo anAvered by MeiC T. Barker, G, Ctmgbron^ J. 
Daiby. /r. Dent, R. Gibbons, Giles Lacey, S. Reed, T, 
R,bJnf,n, Jiex, Ro-we, S. Sc9tt, Capt. IViiiiam, R.iViiJJa?U' 
Jon, and /. Young. 

IV. QuEr^: 



• This is nearly the fame a« the prize qiicflion for the year 
1744, to whicU /ieveral cOnftrucUoos w/crrc ^ivca the year fdlowing. 

f ThJf folution fccms to be falfc. For, the Turn of the pay- 

m.uts beln;^ i + j + 3 + • • • •-* ^ 4 "f • ^ -t- *> »n4 the fum 

I; d 3 of 



ij.'- 
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IV. Question 600 anfwered hy Mr, J. Addifon. 

It Is eafily proved, that two numbers to have the condi- 
tion required in this quettion (viz. that the cube root of the 
one multiplied into the fquarc root of the other may be a 
max. &c.) 'tnu<t be in the ratioof a to 3, and conlequently 
that if XX = the number of guineasi r^^ will = that of 

4hc moidores; ^vhence xv't^*^ 39*ifi8 (p^r quell.), and 
XX = 96, and yxx = 64, the numbers required. 

Mcff. 7. Chipchiife, J. Dalby, E. Parnel, and Paul Sharp 
(the propofer) put * and y for ihe number of guineas and 
raoidorcs, and z=: the fum of them both; then will y = 

z — X, and V^ — *' x V*^ be a max. (per queft.). In flux, 
and reduced (z being conftant), x = -f 2 : Whence j> = f 2 ; 

and, \/f z X Vf^ being = 39'i9i8 (per qucd.), z == 160, 
and confequcntly x = 96, and y = 64> the lame as before. 

MeC T. Barkery O. Coughron, i Cumhrid^ JV, Dent, RT 
Cfibbons, Pamtha^vs, E. Reed, T. Robinfon, and Capt. 
Williams have likewife anfwered it. _ 

V. Quis- 



of thf mtcrcfls of thcfe payments = r.x— i +-*'"•' — *"♦* 

%r *x — 3-4-....X — i.r.x — X— I n rx x : i -h * + $ 

. . . . X — I — r X : 1 * 4- ^* 4 " 3 * + .... X — i 'z:L\rxt , 

I .V— 1— yrjf.Jf^ — I *xx — i:r^r.xi — x, v the annual 

payments and tkeir interefts together arc f* . x -4- x + -tf- r x J - x, 
ivhich taken from » 4* /''^f '"^ ^be flifx. of the cetnainder made 

sr o, we obtain xz=\/ip+-H ^ — - s= 4/438^4^ 

'-^ xo n: 46' 18408, the time when the debt U greatcd. 

Again, the root of the equation ^x.xHri + (f''.x3 *— x — 
-f-^l>tx::zb<, ot xi -f. tfox* — 1 1 941 X srxscapo, is x == ^4^ 
yeafs, the tlttic vhcn 85 75 i» due to S* 

The time when the whole debt is jiift clcircd, will be the reot 
of Miis equation ix>. x -\' x '^ -^r , xi — x zz p -^ frx^ or x* 
4- 60 X* — 11P41 X :=: »40oco, where ;p =r p^*d«c;,thc time when 
the dell lb cleacd. . 
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V. Q£5»TioK 6oi anfivercd hy Mr. E. WllJiamS) 
. Caftaln in the. Roy at Artillery. 

By the cooftrudtion of the propofer's figure (fee the laft 
7ear*s Diary) the follawing annlogies are evident, viz. BF 
; Hm : : FE : mE :: EG {FC) : ^6' {Dn)\ therefore 
Hfn : Z)« : : i^BF : /'(T) : : BE : y/£. In like manner, 
AGiMcA', GEieE i: EF (GC) : mF {Nn], andlen- 
ftquently Mc i Nu ix {AG iGC) : : AE : EB. 

The demonftrations by Meflxs. 71 Barker, IV, Cole, G. 
Cougbron, the Rev. Mr. Crakelt, J. Dalby, 71 TVf^ (the 
propofer), 7. Robinfon, and /f^. Spicer are lo littk different 
irom the preceding, that it i^ neediefs to repeat them. 

VI. Question 602 anfnoered hy the Rev. Mr. Crakelt, 

CoN&TaucTioN. Let BA (30 yards) reprefcnt the diffe- 
rence betwixt the hypothenule and 
kfs leg, and CA (15) that betwixt 
the hypothenufe and greater; then, 
at the point A, cred the S. AD, 
meeting BD, making mth AB an 
angle of 45^, in D, and' join the 
points D, C: This done, from B 
apply BE (to DC) =: BA, and from 
the point F, where 6'/' drawn t BE 
meets DB produced, let fall the 
JL F6' upon AB produced; fo will CFG be the right- 
angled triangular garden required. 

Demonstration. Produce D^^till it meets F-^, drawn 
If AG, in the point H: Then, by fimilarity of As, AB : 
UF ;: DB : DF:: ES : CF; but (hy Qonilruc,} E B = 
AB, and confcquently CFz=: HF=zAG zzAC-hCG zs 
AB-^BG:=iAB + FG. 

The 
where 
comes 
r=ao<> 
is readily found to be 37* 33' 38" fouth, &c. 

Meff* 7. Addifyn, T. Barker, J. Bartlett, J. Chipchafe, 
!V. Cole, > ^uT?drU, J. Dalhy, R. Gihhons, J. Haycock, E. 
Parnel, IK Pear/oh, £. Reed, T. RobinfoN, Alex. Roive, W. 
Sj/cfr, !V. Stoker, J.Tarrait^ Capt. Williams, R. miliam- 
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/on, and J. Toung have given ingenious algebraic foladoos 



to It. 



Mr. G. Coughron obfcrvcs that, as the excefs of tke hy- 
poihenu.e above one of the legs is double its excefs above 
the other leg, the (ides of the required triangle are in ari)h* 
nietical prpgreifion; and from theice derives every thing 
(without algebra) nearly ilie fame as above. 



VII. Qu £ s T I o N -603 avfwered hy Mr. G . Coujgbrofle 

By the data and properties of a right-angled triangle, x »• 
^f^— xxH^' X aaxxyy, and x*>» = x.v-hjj'l* X 
«x/x ,y5. Subilitute zxx for y) and its powers i n the fir ft 
equation, and it becomes x'® x 2* + 1 = x',*^ xT+T^» 
X aazi V 3* 4- I —2-*- 1^* X ^^72 = o; which, c^vided 
by 22 X ^ + J and reduced, gives 22 +— — i -h <z<? x 

2 + i + I — a tf ^ = o ; or, putting i;=:24--,vv-7 

^.^.^ . /l-htftf^* ' 

PRmJxu— i+ztf^ = o; V v = V 7 bi + xaa 

^^ 4 

4: l±-£f , which put = 4<:, and then, 2 4- ;- beibg :t ac, 

i ^ 

iK will be found = =t: Vcc -r i + £:. Laftly, from the fe- 

cond equation is had s^y«o = x' x z-hil"*" x az^; v x 

s± z 4- il^ X —; which, as s is now known, will like- 

z 

Wife be known, and from thence the triangle becomes 
known. 

The. folutions g^ven by the Rev. Mr. Crakelt and Mr.* 
Ga--witt (the propofer) are alfo very ingenious. 
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VIII. QassTioM 604 an/wcrfd hj Mr. T. Mo&. 

Construction. I]^oa the given bife^ng Hue >ji^ de- 
icribe a fegment of a circle to cootaio . 
the givea angle of the required tri- 
angle, aod in B^S^AB^ take Bn 
p the given perpcoHicuIar. Bifed AB 
in- my and throu^ the points vi and n 
draw a right line meeting the arch of 
the faid fegment in /; Join /, A^ and 
I,B, and draw DnC\AB\ in I By 
produced, take BH = BC\ Drav 
AHy and ^/// will be the triangle 
required. 

Demonstration. Draw f^i), cutting ^/jS in ^: Then, 
becaufe (by conHruc.) AB is bifc^ted in niy and DC is 
t A By Dn'is^ nC\ alfo (by conftrudtion) BH \% — BC% 
whence HD is J Buy and confcquenily HE {=:iHD) = 
Bn, the given perpenditular, by conitrnc. Mttreover, be* 
caufe the given line AB h X HD aod bifedb it at Ey the 
Z EAD =EAH; and AJH is = the given angle, by 
conihnaion. ^E^D. 

' Elegant condrudtions to this qaeftion have alfo been re* 
ceived from the Rev. Mr, Crah/t, and McfH G. Coughron^^ 

H. Curtisy J. Dalhyy P. GeorgCy and W. Wales. It i$ 

alfo anfwered by Meff. T* Barker, J. Chipckafit^ AUn* 
'Bxrwcy and W* Spicer. 

IX. QuBSTtoN 60$ anfwered hy the Rev. Mr. CrakelL 

IiCt ABC be the reprefentation of any upright conej 
ADEA that of any elliptic feAion 
made therein; Ac r= j?C* = the femi- 
tranfver£e of luch fedion; De :::zce its 
femi-conjogate ; Fc any other femi- 
diameter; G H ly KoLy MJNE thQ 
diameters of three circular fedlions 
made by planes paf&ng through the 
points DytyEy and £0 a parallel to 
the axis of the cone, BPi Then, by 
fimilarity of As, Lo : Ic : : Ec — co. — 
(iEo) T E€y and Ko : Ge \i,Ec-\rca^ A. 
i^o) : Ec [Ac), and coofequentlyZ.^ 
X A 9 = (by prop, of the circle) to* : Ic X^Gc or 2?^^ : j 

Bc^ 




A± 
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no Lyons' DiA&iifl. IRoilinfin] 1770. 

^^* •"</*: ^^*» the ];nadpal prop, of the ellipfe: But 
xy ir» or JcXGc^ {by iimilarity of triangles an d the nature 
of parallels) IcX MNox E Nzz JcX HO- HO-^zOI 
^ffO =r HO* -hHOx tOI, and £r» =(?/* (cH*)^ 
-"O^^HOXtOI-hEO^.zndconfeqvLcnilYEc^ — Dc*' 
-OI^-^EO^zzEI^, or Dc* zzEc^'-El^i Where- 
fore Ef^ X Fo* = Dc^ XEc* — Dc* X rd» = Z>r» X 
£r» — £f» XTd» +£/* X CO*, or, by adding Ec* X 
tf ^* to both, £y* X f c* =: £^» X />/* + £i« X co^ : 
Whence, as a (Imilar equality will obtain for all the other 
points of of the canre, JJFE^ and the greater ^9^ becomes: 
the greater will Ec^ X Fc^ become likewife> the truth of 
the prob* is maoifeiL 

ftXe^*. 71 Barker and J. Dal^j hare alfo demonftrated \Xm 



X. Question 606 anfxcrcd hj Clcriciu, 



J^ B 



AB^XE 





Join the points By N\ D, C; and draw ESJLDC inter 
6^ng JB in ^ Then, per fim. As, 
^J '. JO :: £S : DS =: J 9. and 
BC{i:iUA)iBy^i ESzSC^B^, 
and confequently DA XDA : AO X 
BVziESxESiAk^XB^zzE^ 
(by property of the circle): Whence 

, bccaufe iD./» {^%AN*) 

= ^5» {47 Euc. I.). But (?r* : Z>C {AB*) : : £^* r 
jF5* (per fim. As C?j5^, i>£C'), and confequendy OV* 

'(= ^^'^^f^') :^%AOX BV {=:%AOX OB-OV) 

= xAOxOB'-xAOxOV' v 6?r» Hr*/^^ XOV ^ 
%A0X0B, and .f<7» +<? ^4- ».Y2_X2£-h^^* =3 
A O* -k-xAO X OB -f ^/?'; i.e. .^C^ + ^^* +C?J?» 
= .^^ + (92?!*, or AV* ^BO* z=lAB* 

• 
Demonftrations of this theorem have alfo been received 
from MefT. T, Aliens T. Barker^ J, Chipchafsy G, Coughroriy 
the Rev. Mr. Crakelt, J, Dalbff P, Gcorj(f, R, Gibbons ^ M. 
Hallsf the Revt Mr: Laivjtn^ Plus Minus ^ 71 Robin/on, 
IV. S fleer, the Rev. Mr. IVildborey and E. JViliiajus, Cap- 
tain m the Royal Artillery* 

XI. QuBs- 




Ng. fi;. . QjjiETiOK 1 An swEKth jti 

, XI. QoE STICK 607 anfvitreJ hy tie Rtv. Mr. Lawfan. 

ConsTtircTtoK. On AB the pvco line, defcr^e a fcg- 
meoi 10 contiiin the given 
angle. Biled the circum' 
. ference in D, and \iiStt 
/I, D; D, B: Continue 
DB u\\PE eqaals BD; 
then, draw AE cutting 
die circum fereace coBii- 
«ued in G. Bifeft again 
the circumference ADU 
in Card join v^.C; C,JT: 
and edotinue CB till Bt 
equaU^^; then join A,T, an J I fay ACT\% the triangle 
required, whofe perpendicular Cj^ii a maxiroom. 

- Demomitsation. From C let fall CPJ-AG, and it 
will be the greatelt perpendicular in the fegntent ACG, 
But f'^ is '(ill greater, becaufe ihe locut Of the remaiaing 
an^le ofihe reauired triangle (viz. EFe) i« a circumference 
£niiliir to ADB, to which "AF'n a tangent. 

Note, If the perpendicular be Gi»eo in magnitude, the 
fame conilraflion may be ufed ; and if Pe be let offwi PC 
C'qual thereto, and through 0, Dod drawn | AG, the points 
D and d will each give a foluiion to (he problem. 

CoMSTRuCTiOH it thf f^ne ij the Rev. Mr. Cralielt 
[the Prtpefir), 

Let AB bs fuppof^'d the pven line drawn from the un- 
Lnowo ingle ai ihc bafe to 

niddle of itsoppofitefidr, ~ 




gDC", through ,^dr» 
a paraiie) thereto to meet DB 

produced in E, and the C\ AE D, formed thereby, will be 
that required. 

Demo<4' 



$1* 
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DcMOM STR4TI0K. The Hoe AE being | DC^ the angle 
AE B will be =: the Z. CDB = tbe-g^Teo angle at the baie 
(by cooftru^tion), and the As ABE^ CBD (imilar; whence 
ABiBCix BE I B D; h^t AB :=: BC {by conftruAion); 
wherefore BE =: BD, And, that the peipend. EF wHi ut 
this cafe be a maxiranin, is very plain, lince in all other 
(poiEble) cafes the line AD will cut the fesment BDCin 
two points, and fall nearer the point B^ and coafequentiy 
not giTC tbf -LBG or m doable* EF, 9. maximom. 

ScHOLiVM. Ifit was required th«t EB (houldbeto BD 
in a given ratio, or that the perpendicular in((ead of a 
maTdraum (honld be of a given magnitude, the coaiiru^ion 
would be the fame very nearly. - . 

This queftion is alfo folved m a curious manner by the 
Rev. Mr.. IVildbore ; and the conftrudtions by MeflVs. G* 
C^ughron and T. Mqfs are not eflentially different froni the 
preceding, except in their ftridtly demooftrating the per- 
pendicular to be a maximum. 

XII . Qp B s T I o N 608 anfwered iy the Rev. Mr. Wildborr, 

l£ ttL^Eff, KL will :=:%EH,stnd (per conies) KL* 

X HU or 4EII* : EH :: AC* : 

AC* 
HC; V HE = -—J, = aj inches ; 
' 4/70 

and in like manner is found IH = 
9 inches. Alfo (per Newton : Princip. 
edit. opt. p. ii9f 33o» 33^) the times 
in which EH and JH may be emp- 
. . .„ , looE F^ \/2E H J 
ucd will be =. ' and 



icoEF* ViIH 
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refpc<5livcly ; the 




difference of which is evidently = 900" (the time in whidi 
E I'ti run out at H) per quettion; whence EF=z 6**4S7a, 
and the content of tne cylinder ati 7*8^64 cubic inches. 

Anfwcr to the fame hy Mr.,T. Allen. 

Let CEFD reprcfent the cylinder, H the hole, and HA^ 
JJB the fpouting water, when the furface occupies jS'/' and 
JG refpedively. Upon the diameters EC, IC defcribc 
the femicircles EeC^ IcCy and draw ecH JlECx Then, 
if is well known that the horizontal diiiances AC^ B d, of 

the 



I 



Vi 



lS6r^7' . Qj; E s T f ON s .An 8WE RE©. 3x3 

.the i{^^tiqfi[ fluid, ace rtfp^^hrtly ;= « k <if and % x r^. 
:Thtreffprc>.Tui«e>A[an<i;f/^*refgiveD = «'5 and 1^5 feet re- 
!ifyt&iydy»£ffMii 13 ?tre faWy (ound = a'oSjj &c. and 0*75 
i&et: .Ttore&ile C£!> tb&heigHitof tjie cyliiider, is s: 5*085 j 
' &c. fefct;-i — IHk now, J5 H.^ih^F^ 'oooQi454i5 ^ area of 
•>th<; ori&ae in fier^ /'= ii6'k^, :/= time oCemf^tyin^fF^/ 
wrtk th« fipft or (jreateft velocity, IHj^ r» is / =r x'jj &c. 
f 2= ^, the^gHnsn tune .1906" ±:jr, p ;a'-7855^7, and £/^ (the 
•^iani. of khe.cy Hnder) :^ x. fTiien, per £mer£ >f ecli. x edit. 

' * < A ^v tf V * • r 

?pa. x^73, tF%^iJs:;:pil'xj:; v / == g ^ / : And* per Emerf. 
Flux. » edit. p. Ii3§, f^- TyiBT --^J;^^«<^^ 

. ingenidus aorw^ti to thtaqiitfti^ahaT^^alfebeefi received 
iVom Meft 7. Addifon, T. Barker, J^Ofipehafi (thc.pro- 
4>ofer)^ /f^. ^//, C Cougbron, suid the Rev. Mr. Crakelt. 

XlU. QussTioM 609 anpraend hj Mr. tV. Wales 

'{ti^e Pr9fib/er): - • 

. . • *. .. • ^ 

'PaoiEATioN. Defcribe the {idtaktre jtBCD for tl^e 
-jeanatdTt "aBdldraw Biy for ,ther fte* 
oriSan; fromT^lct ofE J>£:^ IthA 
af c df the etfdatdf paiT^.over in ttd 

f|;itren .interv al, - a n q ^joi^ P^ En B»x ,f 
cVibe^lheihorizpll JG£C intcrfe^- . 

infe PE in Ff^tficn, fronl -Pv thi^ pole,- il 

as a c^tet, throng Fy defcribfi^tbc, 

l>aralld of declination f*G fff which . . 

[hall be that of t|ic.(taT required. 

, . pEMON.y'niii'gNOHMfys athinffTWJ ~ 
■*Wcll 'kiiWn jtq jieej^.'^^'^niliStfog^ ' 

here, that everj pnaen omcnou whatever changes its ati-* 
:^u!;h. aiai";jfteft piiffible whm 6d the meridiaa,. ^d .with 

equal velocities at equal dilfanoes. therefrom • confequen y, 
Vthc changcip feimuth wili-bethe^reateft pofllble durinj? 

tlie'whore « ^hy. gifen ibcmat, when the pli^JiohieTj n 'Is 
>an th? meridiap precifety,at tbe ipiddle of that interval or 

Vhen therfenir diu?i«a «Vc DE^ Wftad ttitd tftne, is s= J the 

.giveokterjfiij .,.^ ., .,■ 'a" - '• ' ,' ■ ^'^• 

. ScBoirivM; lt4S,/n|aniFefl:'that "wheq t;Fe"given iatervil 
. weeds^W'houi^,,-t9^ ,d^*f|ioa^ be of the fenie cam.; 

with theiatitttde^ put bf a contrary name when the iatcrvll 

9 lels. - 

jD/arjr iWirr^ Vol III. Ec RiMaax* 




RtM^RK. ^It.-mty at firft fiehi feem to fome, ii if this 
tnctbod of prejcAien would ful in ptrticular cafot focH m» 
if It was rcquirtd to find the (un's dedtnatioQ wl|en his 
. change io azimuth w»s the greateft poCtfla in any given 
.time, reckoned from his rifingy and left than the Ihortdt 
day in the Utinide given : Bot on moic matvre conlideration 
this will befoondanniiake; for in all tfamie calet^the lira's 
.declination muft be the greateft poflible» and of a difiereilt 
.name with the latilndc, beeaofe then thewhok of ^e jpvcii 
intenrat is the neareii poffiUe to the OKridian, which is the 
-.Tcry principle on which the prcocdSog jprojedtioa is founded. 

I fiuirce need add thatcoC FPI : rad. : : tang. IP (the 
^vea latO x tang. PF the CD^edination required* 

The Rev. Mr. Wilihore alfii gives a curious prqje^on4>f 
this problem on the plane of the eqotnoAial} and the Rev. 
Mr. Cmkeii a^Mr. C. Omgiroahzic givoi ipgenioas a|ge* 
4)raic fplutioQS.to }t« 

'Let JEBD reprefeot ^ pven ^pfis> and F£(7P the 
fpindle, generated by the revolu- » 

tion of dM elliptiiS arc FEO'^bopt 
its axis FC. ^Put CM ««, €E 

= X, IH =3 jr, arc 5iSf ss x, ai||d i 
p i3 S'i4X5t; *«•• per cowcs, / /k\ 

:r ' ^aa — xX} and therefore Hf^ 

Whence i (=x vk^Tj^) = W ^TJ^^^x ^^"^ P"*"'^ 




1> -* «I4 =r— tf*)^d 






ftf ♦— xx 



.the flu*, of the ipifidle ; wjiofc luent is r- v'^^x* — tf»x,^ 



ifH 



^. /! . y£ X circ arc, whofe rad. is % and fine i?, - ip'4/jr, 

z getiira] extN-effion for the furfacc» either of the whole, or 
^rany fruAum of the fpindk : But the two firii terms 
thtreof exprefs the farface of the por6on^ HJflD of the 
i^l^qiiJEBPi wherefore it is cvid5flt;di8it the xadias 

^9i 



< 



of a circle 9 th« forfact A ECl^y will be a mtim propom^ 

tEtiMO^ iEH^ ^ 

Wwrai tliafurfc < EGno > ^tpxK£x jEG > and - . 

Tbc Reir^M^C C^r^fif*// and fVilS^rt hare Jikewifc given 
iDgeoious and general folutioot to tbift qvcftiMi*— — Mr* o . - 
Goughr^H giTci a genend conftniflioo to it| and refers ta- 
pagee 191 and a^a ot Mtv Iiuuon*4 McnfiurAUoa for the de<* 
mdnliratiofi. 

" . ' ' • ' » 

The tenm of the propofed fivies teing multiplied &pa- 
nxAj. by xS ae^« x*i/&c« fefpeddTely* and xtk fiuaiow** 

T^ a*4 a.4»& 9«4^8 

• • • III 11 » • • • .11, . ■ - • ^ ' 

*♦ a *^ »^ a «* . Vj— X* . 




±2^^:Z1L^I =s '640^85, the fttm*rtqtttrcai where 

If s I tfacMriphery of. the elHpfll whofc femi-axes are v^a 
and- 1, and /ar } of that of the circle, whofe rad. is x. 

h^.'j4lltn (the propofer) agd^ the Rtr% Mr. Crakf/tdlfy 
bring out the fame cOnclufion exady, by means of theo. u> 
pa, ij^, of Mr. Landen's Lucubrations.' 

Ti# Part ZB Quis TICK unfwrtd^bi Mr. The. Allen/ 

p/^ Spalding^ 

ket Df (:= a 4f) rcpre Jcnt any indefinite poGtion ofs'the 

\ mer^. and DAF (= /) the correfpondiag pofition . of the 

tiiirtad. Pat AH^ the diftancc of the tack A from the 

middle of the rufcr^. r: 2, HG zz BE tz x, ^nd p 

s: 3t;i4XJ9rAK* then will FG* :=: DM* := «a -- xx 

Be a {4r 



(47 Euc. ^^\ Je =jr-^y, aad^ ,g = s + x. 



«3 :X^7Q.; 

and con* 



Id the piefcnt cafe, .where a ^ — r 

and / r=- T (per qucft.Vr***-Fttrthc«.. 
when the extremity of the citter paflcA 
the point ^Oy the. flujuoo i>£ £jd^oti^ ^ 

X — s will cfidcntiy be = o; there- j 

' • ■■ ^i^.^ 1 • I 

' fore ^jxx X I — xjf I ^ + X = o, *'^ 

Ct'4 « Xr-'xy>--yif^p- h^.^hfeh: :. 

equation one root, or value, ^ of ^ 
(which is that here requiredl ^ ^eri* 

• • •• • "* ■■ I >^ ^ 

^ X*X .4- iX>X— r^ tftfXX X at.*-xyj; *, ^ 

Htfx -I- kaaxx — |«^x x r-^xxl ** and p x : aax -* 

x*x-+ iaaxx. -r-. ix'x.x i-r^xi^'^'lbeing. titt.^uxioDS'' 
oi the foKds whcrebf C^K^, lOAOK, ^nV^IvK arc the • 
rcfpc^ive fe6lions.(^^ heiog ^ greateft prdlnate)^ their 
fluents; bf pitoper (forrt^iof and febftkutiw),. illtt-t?r/'>f •' 

a aH-V'j ^ a 5 j * i ^'^ •^^- - 

the ftmof thetwoIall^ol^'wdbicHiiniiiisB'tbe firft giv)^'^ x 




<*« ^ 



xrx 



4/i 



E= the content of the fofid required ; the ratio of which to 

'U^l aa 



that of its circujnfcribing; cylinder will be a? i J 

.... a 

is evident from what has beendetennined above. 



Ingenious Plus Minus ^ you fee how I prove 
Your b^an s.tnt€ caiitcnt from what'a given abowet "^* 
And (ince Tm fo happy thi^ truth to difcdver, 
I hope youll elleem me, a happy true lover. 



1 ^ ».M . 
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Ml. #7* Q^ i^ i T i'0'ir s A ir'r w r 1 1 n. yrr 

Thi^mc tmfmn^d hy thf Rfv^ Mr. -Crakelt, ^North- 
fleet, ifi Kent. . 

4 

Sbppofe the-litfci rffawta as to the precediog diagram^ and 
iWnucr to be moved from its 6rftpofitioo Fv, mtothe 
pofkioD DFf and |>ttt FJ'^ AD (the length of the thread)' 
=r*4f, FA^AD:r%k^ DF (the length of the ruler) ss 
a*, DE = FG zs y, ami /p =' 1*141 i9^c« Hicn, by.^^ 
theo. to, tii hock ad, of SinpfeaVOeonietry, 2d edit, ^rij* 
the nature of the problem, will be Amod' Cv zs: 4f -f ^' 

- ^^ a/^Tirlyy ^ ^^^^'^^^ ^^ =" ^ ^ -^ "*- 

tfV^ ^j^Ji qr^ ^^^i— jp/, and; ft»H)fiog the folidi. 

to be ^rid^ into two'partr W a piano coiiKuditig'with- its ' 
gveateft ordinate, the fiim oftho fluxion of thofe pant^ 

s: ?ff 1 ^ I II • the correA fa. whereof ■(•;• 2£yy t/bb ^yjr 
^/bS -^yy S 

_ ^ilvW-v»i^) girea (when ^ = ^) the foli- 

dity required =: i^ = S^ , the feBdtty of » /phere, 

whife diameter is s the length of the- ruler.— -Agrn^r 

mS^^b9*-^ XX — tfx K 47-^TF+"^ representing tho' 
Talac 9f JE9 its flQK. made s: o, and properly r<doeed^ 

•4 

by tfie data) x'^+ — x » i^ ; and thr rcor^.^l^filftr- 

tntion, ihews that,vin^the preient ca:^, the p6iMH £./-/' 
coincide, or^at thealtirudeof tlb.circumfcribln£^CTfir.d<r 
isatpA, and confeqncntly tfaarits foli^ty irtorthtt'of tho^ 

generated iblid as i + -7-to '^— — The l^reral' curious ^ 

V.S y 

ceroUarioi deduced fro^ this*^ u^ntiov our nmrow fimtst- 
oblige tit 10 ooBtt; and Mr. G. Coufbron\,MSm^ ia« fo* 
<»6nrly the fame thatnt woald'boACtdiefs^to re|tca^i^• 

Mr. JaTtt r^rtfpw^i^KtvFC » meet the oarrt npnin tn* 
jr;cthenf retaintog the k(Hub ^ttmipo» and joining A/ andi 
drawing if ^ Jl tber etery. yi^ -^>jt as KM ^ HG d^er 

#rE«iC lO ■»* 4>#vTFP--j? =» At IwBoirirf the fW* 

* ' £ e.$ gene:-. 



generated by the reiototiim of the fyaxx VDgfv about the 
axis Vv; die corKfl fluent whereof (i? x J> -^Jf— jjV)' 
wheo j — b, give*. — x 4' = ^ )<gi>, thecontenl of t])e 



foluiioD, malcei the loJlowiiig rennrk, viz. ' I hare givea 1 
' the length of the thread in proportioii to that of the ruler 

* M t : t/% , thiit the conjugate hearts m^y orcuUie, ^s In 

' and 0;. hfd the d»ead beeq fh*HiTt ihey woul^.htya - 

* ioierfefted ; had it been longer, th^-VouI3 oat h^ve 

* touched: and hiui i> beerimrdr-Iqiuier. ^irwbidd not 

< faore had this form at an heart, b'uf \7^iitcn>ate b«e»:tw6 ~ 

* orali. Yei in all cafes the fiaCd generated by thie ratssoit t 

* of one of ttia curves ia «uial 10, a.t{>here> whole diameter , 
' ii equal to the IcDgth of the ruler.' 

Central Anfuitr It the Jam* ij ^t Jin^Mr- 'WiWbore. 

The curTc being generated b; tbe mctJoa (rfthe point m 
from D to Q, let -the.&micircle 

= iMnt = Cm) be fuppofed to 
be generated by th« ofthe point / . 
F. TbroHgh the center '£ draw Q\\ ' 
EFlCm; and then, the Zs mCD, ^-^ 
FEDbdni equal, m and f mult 

' hi co-tenjporaiy poliiions of the 
two points. ' Moreover,, p. BO . 
Bm* = p.B'G.3m* -h p.GD. 
Mm* U evidently = the flus. of jj 

^ the folid generated by the ieva!}i- 
uoaoi BmDthaai BD=:p.s'G.GF* +P.'c'd.GF^ ] 
{beeaufe-B« -GF): But 6.C0 .CF*'= the flux, of (he ' 
Ipberic fa^eni generated by *e rcvoliltion of CFD abtul 
CD;"whence the cortefted fluent of p.BG .GF* ^th^ ' 
Ciid regrtedt = the did folid'; buf, let the relation of flC ' 
tt.GFix what it will) when each of tbem ii t^itftbin^ at 
the •Ante time, the cowefled fluent of p.BG.GF* tnuft"'. 
■ectSiriJy be =o! bt whith cafe tkerdora, the fegmsM -^ 
Kvill b« =: the/olult Sow m aiid F evitieoily ainvc ^t ^ . 

■ •■■ ■ iW ■ 




IFO>,^. . QjTBST IOHS'Ah SWIKIP.' jlf. 

tbe ijoic tiffia, Dukrag £/' and £(/ each Mual to nptHiDg; 
and, by conffquence, the fphere generated oy i^f /) = the 

fotidgA]eratedbT07s/>. Which pr<^rtyii not M all'' 

affeSed.by ^1m + jipi.^hw it. M uaiverfal ta tho whole . 
ficmHyofciirvcs, wtK[r£r«is'icoD(hntqnuuiiy. Further, 
Mm 13 evideatly eq^iial to. thcgrcacell diameter o{ the folidi 
or to that of its circumfirrib^dg cyliuder, and LD = its 
btrisbt^ V titeratia bf the folMiiiesAtilt be -^OD i\Liy. 
Now, Iff (Utennine the folid aofwering w My parucaJar 
data ; from the ceoter i with the Tad. *^= J .Am-i^Ani^ 
dc&nbe a circle; , and frtim j4 ■■ a center, with tHe poiftr 
^./* =/^v''4.' —<-'"''> dcfcribe the eqnilaterii hyper- 
boin./>i;, aDd-«Ee*« it cuts the ciiele V H Jet. foil the per< 
peuiicalar Re; ax tere^the -i-*.', and through ( draw //, 
vhic kwijlbca ! Mm; tor (per tiigooom.] (- gji j4B : : it. 
X \.AI ---:^t~ 'J-l l^aX\KgAq = i^ WidpTTTp' = 

V /^*» .y^j> — ie'-'-'Hf'^.— Aq* m ^7*— ej* =.Ad*: 
But ^?> (= »"^' ) — iif' = fi'^ U7 Euc. lO ; therefore 
Re.Ae^ Ad*, a known property, of the hyperbola, whofe 
ifyraptote is AD and power AJ'^ T U is moreo'er eriiJeBC 
that, when At is iftegreateft poffible, orwhen i coiDCides 
wuh L, the hyperbola will oot,cut,but touch thecird^ 
yft Jjciiig univerfallv the height of the cfrcumfia-ibiog ey- 
linller above AD; and^ in the particular caft {uvpoled, 
becuiCi vT^'-f-w =^i^^. ^y = ^f F= ^rf. /^' - 
^» -Ad^, hi^ = Aii\.=f Jt*, AiPi fi,iAJ^ ax 9, 
AD is the height ot the circumfciibing cylinder, and the 

ratio a!joye.«i^b«ctoaf<'0 !l<^£».W r : *i^i-^ ! : 
the folid coDteoc of the heart to that of its ciTcumfcribJDg 

cyJin^Mt; ;--;■ ; , ii . .;■■:■■• '-s c -. ',:"■. ' ■ 

Cor. I. The fluxion %t the-we* Sin^-'sT'SB^'f* a ■• 
= #k;.ff'#.-KCy>.«f ='^i?-.C^''+ fluA.of ftocirc. 
feLm»t-(?,^Z>V?*'^'"»> »»'*«i ^f* and GFeact r= o, the - 
arra Jot/) = c rjular fegment.Cf D; wherefore the area. 
of the whole circle =^ that of the curve. 

ioH.. i.'Eroni -what is (hewn abore, the Iblidity of any '' 
fegmeat' of the heart, cut perpendicular to the'axis £f, ' 
is safVy derifS^i'beiog ::: ib»ft)hflrio"(<g{nvflt a boTe-trtbe. 

+ jjl X ^|t + AA* . AC — AE^ S-Uie fglid generated 
bycerolutipn of JnZ) about JM Cot. 



CoK. 3. Is-thc ftrae'tnamerit vdO lie fbuod dutihe tacit 

^F/> it s: the area of the canre ifi» D; 

Cor. 4* If Cm it sots: JTD^. bat in a giveii ratio 9« j^jr . 

^ EJ>r tlica ivili ^ X glbbe :r the fohd, as ia evident. 

from what i»^deiiioo(hraied above; and the lame untretiat 
pcopeity may be ^U £» tbcr cxtenoed^ 

-ficHOtitiM. The above tiilfvefral profienief may be ap«- 
pUed to the findiiijs a nambev of Avems of very dificolt' 
lorm»; but thefub^ed is much too copious ibr thia pla^e. 

' Can 1 miffake the probJem, mifs the prize ! 
Oo whom my Lucy s choiceft l>leffings rife i^ 
For whofe content iKe labours and (He liycs : 
Friendship, truth conjugate fte daily gives 
£ntwin*d with Ibve unlpottci ;-*-*- then mny F 
EVr guide her oirt» biifi;— — to eodlefs joy. 

KoTBy The ibitialf anfwer the Prize Enigma* 

logenious anfwers to this qpeftton have aifo been received^ 
from Meff, T- Barker^ 7. Chhchajt^ P, Geprj^e^ Wm, Har4fw 
and IVm, Senv ell ; but the firlt priae ^C 11 Baries for the fo- 
lution of ic ar^ fiUen to the lot of the Rev. Mr. tFi/dhn^ 
abd thiit of • to Phi Mtimnthit ycoporea.. 

The Eclt^s culculated fir^ 1770; 

There will hmes only two eclipib Ais year^ b«th«{^' 
Ihcfim; ^ iftvSiUf ia Cttvofe. 

The fifft^oa Friday the ajth daf oTMay^ «t tironn tte 
inoroiDg» vifibk m Amtnc^f lowaras the tropic -of Caccer. 

The facond, on Saturday the 17th dayi 6f 9iovcmbi|r, %^ 
20 in the moramg* ViGbk ia'the finuhera parts of Africa 
nod Amtrica. J.KtiiCH. 

On the aSth of A«giift, Jupitor^ Mil be occulted by the 
i)iooa» accor4iiig to the, foUowiac compvtaticxa for Qretft*' 
wicb Obiervatort, viz. umiieffimi nh. )V ao'^y.aod eascr* 
xx6. 57'47"<ipp>tettt:tii^e.. . . AitilaaH iMHUKr^ ' 



• • ^ I ' . . ♦ 

. Ip Whitchi|rch nowa-m^iddothdwell^ , 
*'"--* -Her-httgHbeuM-^ife-her-lfemiy ifclf;' • * 
She likes to live a maiden's life,^' ^ 
A1nd won't conftnt to be a wife,, i . 



/ - 



% :,...:. .s 



Tho' Harry, Richard, Ben, apc^/ot — 
To Neljy oft a courting go* 
Abpy^ a fcocf iuafoi^the n^aid, 
' •*P6jy, clown) and lecanglganyinctRi. --- 
fiUiJSLtlkem all 'tis Neliy's fong» 
To marry fte U yet toe, young., ^ ^ . . 
Htragc and fortune you will fifttf - 
. ' from the * cayations h^re {yibmtCfi „ 
' ' Cotae artift^fky, fTon\wllat,isi,Iai^;^. 
Is Nelly old enougA w wed"^ 
Fprft9»lld^hemaideiaAy^^ .,., 

Snc may fofgcit her .fa?*ntc ««ig, 

hw age m yoMr»«. cM»c| > li^ii f<;^8f \P iv>i)iidi 

Given the difference of the trarrfverfc and conjugate dia* 
meters oPatftdyteftpf^ apiJtJttj 31^^,95 ^ fc^fftrqfthc 
greateft infcribea parallelogiram" and radius of'curyature at 
the endf oF^thi €• vagA^J • dHif>«err =» - 3*^<4»4«: t^-fi^i; ^ 
6id.Sdmtttn^iXii idd* of -cur^ture atrthe fsid pfnnu 



L • 



III. QuEsVioN di4i fyMr-.Wtn. Gil^itti. 

ta&adie»>>'aiid% by meao»ftf qvadratia/- 

Ift tHc' mklft^of tfie ^ft^ie^^pljice ix Stocktotfiscredted a 
fii^^icolump of thA Doric order, on the top of which ftauds 
aA x^ti^i Tux in height,, that appears- the greaceft poffible to. 

■,' ■," " '. "' *'•'••' • a^perfont 



f' « 



a perfoii (the height •£ whole eye is A feet) ftwdifig at the 
ouuiice of SA feet ftpm tBe but of the column^ on lerel^ 
g^iiod: From whence the column's height is required. 

V, QTrttTiOM 6169 h ^^* ^tB^ Spicer, 
Reqnhred tUe.«reaoftbe.expo|ieatiaLcttrfe,wbofe equa«- 

c 

«i«i It a** » f^.. 

VI. Q2sti«ioii <t7t V^ Mr. Samuel Visce^ 

irilMftbaog.oracttrTebee3qxfeiredby ^^^r—^V 

ftfiircd rhe vtHie of tHt ftmt^ordinttejf thereof, wheo thi(' 
•bttiila IT ii s a^gif ea quantify ^ 

VII. QtfssTi^if 6A^ t}Mf^. y Ad£fo»# 

A9l#fe ^triangular' prifih* wHofe lenfldth is x% ficet, and ^ 
bale a right-^i^ed Ifofteler triaofite, me loogeft fide of 
wUch b aUII*ia fteti ttf Ife plaeea |»eTpeft^te|laily ia a^^ 
ftftaih of water la feet deep» with ata rigbt an^ dtre^y 
fidag thft^lretm t rf quired the vdocitf of the firaim per 
iiBCOod, wnea itt force agatnft theprtAi it s |f ^oyaibMif Oi*^ 



; mf R Q^arnoii, t^\ ^Mir: StepK. OgYc* 

€S(v«0' air asgle A 10* magnitiide* and a point P hi po& - 
ttoa; tO'draw %>viiitiic-\\x» P Lt^ ia>fad» a^ifoeako, that« 
PL^ 4- M may be = ^J + AL^ M beiog , a gmo n|^.t' 
line. lSi4iUM*^f^^M^^»'l 



IX, QgifTioH <ao. fyi 3f)v Edw'. WfHwits59^ Caftam 

in^ the Rojfal ArtiiUry 

The fame cooftro^on remamiog'as'ia^Blbiit Fermai^s^ 
^eorem (fee the laft year's Diary) ; it is required to dc« 
monftratff^ geometvkallyytwhea ^K will be a maximum. 



Given the right line DC and the an^^e />» it is mnopofed' 
mpometrically to determine tbe.p<»nr j^'&i tUat Jo^, O^f 

being. 



"being in a j^veo ratio, the SimofBjimd BC ^ k* • 
preo 4«aiimy, lSeetbeJig.s»tbeJil,aum.X ' "• • 

TK, Qs%*rio*'6^i, if Oe Riv, Mr. .Crafcelt. 

jiBRwi the nf& ViAty^emfi the fertieal aa^ «f ju,, 
plwe tnaogle and ttrminatiag m its baft. a«l tKWSiSZ 

by the Cud bdeaiog hne; to coiiftfiaa tbe-tnaogie. ^^ 
- XR. QtMSTie^i ^»^,:fy Mr.T. Mjoft. 

If from the extremitlet «f.the. diameter o£a circle e«ar /« 

,*.«nr chordi are drawn, two Jiw,. Jb?«S&?SS 

, other w an ordmate perpeodi(u|ar„ta that <fi«3: S 

chords iomiBg the extremities, of, e^^ry cprrrfpo^li uro 

pTthenu beuig produced. wiJI alTinttrlia ihe iKS*^ 

produced in one po»t;,_qaBry the «lem«nftcauij ? *"*"«^' 

ICin. CtwM nOH ^ai. Jb M>-. ^. Powle. 

aenns SB |4j«i55po», to find x; " " 

yjere * ".*''" *«" ^f "'y partner for life : 
, A tend mother, tru^ ^itnd. and good wife. 

,?I.V' ,Q5««i'^»'»^J»i. '/ PJus Minos. 

«1"? *ft«'«'(4ing in.the-bpok *f«eBefis of th« tower of 
-»&d, whofe top was to reach up to hearen; I fell *flji*^ 
and dr«med, diat I wm got upSn the top if th4 ?ow^ 
When St. Paul's clock, ini-onddn, began fb^Wke r« Tfll^ 
njy.own Wow faU wi that d^t^su^ hm ti^SZ 

■S^J*T*^:^^*^*fr^<^» i^ « tbe-fpo?whe^.^w 
|eemea to-be very bard at work. I -crflccroM (aTlond as 
Icouldbawllfuroly, friend, tis time to leave oljl AJ^ 
fo too, fay, he, for opr dock wants but a quarter ofV 
This adventure happened on, the firft of May. is I knew b» 
,^e pr ands on the May-poll, .H about ^li^t^^ZiZ 
the jun's dechnaoon xns «• if*. iu»ee I would wTthe 
height of the tow^, the pbce where it ilood, and Se haiS! 
tatioo ofjoy friendaforefi^ "*" 



Xy. Qoas- 



'4 ■^ 



,L A 9 1 i s* JD^i A I i 1 $• iRollhfonl , 177c. 

4 

XV. Ome$tiom 626, h Mr, Tho. AIIcq. 

• • '.^— ■ •• •••••• .-. .• ; : ■ ■■■ ■■ ..I 




;vith ;tl»c ««i. >«5 - *« 

thTrighVlme ^«MT:utung 

the circle ]«.« «»A V>L\li 
Rpfe in M,torfefoWe about 

«he poiBt A until It .Min- 

'cidWjth >f£-. ^»J ^ 

•-ff0l«to'>^:5.n4Kep6tnts 

'FandP. atfdonP? b<-o- 

'^eed When niceflary) ^ 

Pr be taken ah*a7S--^^ ' 

then, whiUl.thc t>oint M __ ^ _ 

<lefcrib« Ac ■^«W-«i*'f % J- ,i V • ic - • f ^^ 
arc jfDB the point r wm deicribe the curve line ArG. 

it -a .rfiqujrtd todewrmipe-the «opt«ot.«frt|ifc&Hdffeoe;. 

"»te4 by the revolution ot'tbe feid curre .aboat lataatAC 

« 

Tie ?Kidn(^t^r}OH\iy^7fe Ilev J Air Milihore, 

A kiv fent her fervint Vo a wekfambfis for its excellent 

-vateSho filed the bac}cet,J^nd 4rew u ud vervujifomlv 

rndfteaX; but when the bottpm.arnvef ^J^n^.ToU^ 

•thatSardrop of water wasTupnm^. otitof it; far for^e 



^tejlcns 



Kd.6S. Qjje s t ions An tWE»!s^ %%$ 
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1771. 

^ejiums anpwered. , - 

I. QuBST|0»6i2 anfixjered hy Mr. Wm. Wilkin. 

T>UT #1 = 13900 and * = 654jo«ooeooo; then, from th^ 

* ift e<iuation,jf=tf-hx* -^x*!^, which value fubftitutetf 

in the ad gives ;»• + a -i- x * — x * »'' = h -{-a-^x^ — x*^* : 
From whence x is found t= 30,- her age in years, and thence 
jr = aoo, her fortune in pounds. 

'- In this manner, nearly, it is alfo anfwered by MefT. 7. 
BartUt, G, Coiighron^ Curiofusy R. Dening, J. Hellings, 
J, Hooper, inn, Pamphagu'Sy E. Parnel, E. Reed, JVnu 
Reynolds, Alex, Ro^'e, T. Sadler (tht propofer),-.'?. S6ad' 
gettj T. Smithy IVm. Sptcer, Mich. Taylor, and 7. Toutig^ 
who are all greatly furprifed that Nelly Ihould think her- 
felf too young to marry ! 

II. Question 613 anfwered hy^ Mr. Wra* Spiccr, 

Let X = the femi-tranfverfe : then will x\/a = the length 
of the greatefl infcribed parallelogram, and (by art. 71 of 

Simpfon's Flux.) 73- = rad. of curvature at the extremity 



of the conjugate diam. whence (putting a = y%^4z6) ■ — ^~ 

= xv^2 — a, per queft. and x == so : Confequently the 
tranfverfe diameter = 40) the conjugate =: 32, and the rud. 
o{ curvature = 25. 

Much after this manner it is likewlfe anfwered by Mcfi', 
7- Jddlfon,J. Chipvhafcy G. Coughron^ J. Hellings, Pam- 
phasuj^ E. Parnsl, E, Reed, Tho. Rob'tnfon, </llex, Ro-wc, 
P» Sharp (the propofer), IV..lVflUtTf sand. J a. Totui^. 

Diary Math. Vol. III. F f III. Ques- 
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III. QuEiTiOM 614 anfwrcd hy Mr. Geo. Coughron. 

Put A*> . y^^ -♦- z'*i* = ». X* -t-j*'* = V, and 
"Jpj 4ryi ■+• s* *' =:««;; then the giTcn equations will be- 
come « + V = <f, wwzzb, ind V + w = <:: Take the laft 
equation from tlie firft, and «— w z za^Cy from w.hich and 

the id equation a is fouod = 4 X vu^T^* 4-4^ + ^1 — c. 



<tt) = i X. V^— r)* -«- 4^ — ^ + f, and from th€ncc v ( = 
^«.a\ =2 * X tf -hf -^ V'tf — i:** 4-4*; whence x»5 4- 
^«5 4.s«5 (= »T), xJ +j^i (^v^*^) and x» +>? + z' 
(=2 lu'^) all become known, and from the »d and 3d of thefe 

— ; r>f « 

equations 2 = luT— v^' ; whence x'^+^'^CssftT-^z**) 

alfo becomes known, which put = t and x» + jr » (= vy) := 
a J. and then (by quclt. loa p. 63 of Simp. Scledl E xgrc.) x ^ 

.— j» will eafily be found =2 XAr/"' +f/*l* — 'j**^ 
(fuppofing X to be greatef than >) which put = a//, and 

then X andj^ = TTTlr and s — d^ rcfpeaively. . 

In this manner, exceeding n^ady, it is. alio anfwere(fby 
the Rev. Mr. Crakelt, Mr. Ga'with (the propoler), Mr. Tho. 
Robinfott, of Biddick, and Mr. JVfN. Spicer, 

l/ix.Mhk. Taylor h«s alfo fent a folution to it. 
IV-QyESTiON (^iianfweredby the Rev. Mr. Crak^lt. 

CoMSTRUC. Take AB zz 32 feet (the dift. of the obferrcr 
from the column), and in an indefinite per-, ^ 
pendicular thereto, at the point 4% the difh y^^ 

jiC^ 5 ftet (the length of the urn): Bife^St 
JC in D, and take DE^DB ; alio take ' 
EF^JC and yJG = ? J feet. the. heisht 
of the obfcrvef; then C f will hz the re- 
quired height of the column. J5 

DEM O^st. s ince BJ^ == JUD* -JJ>1_ ^ 

X^I> — -OC(by conSruc.) -EJX E.C- E A^A Jp, a 

circle 




Ne.lS. Qj; s sTioN s Ans w^RBD. $ty 

circle defcribed through the three points F, £*, B will have 
the line AB for a tangent, and by Simp. Algebr^, p. }s^9 
ad edit, the line FE will appear under ihejgreatcit an^U- to' 
an cyc^ at i?,and confequently FA-^- AG or FG will be 
the perpendicular height of the column.* 



t 



Upon this principle it is alfo anfwcrcd by McfT. 7- Chip- 
chafe (the propofcr), Getntniy^J^Hellin^siE, Reedj IVmm 
Rtynoldsy Tho, Rohbifiriy Aley^. Rtnve, jr. Spcnctr (Difcip. 
T. Allen)^ JV. Spicer, and the Rev. Mr. tVildbore. 

Mr. Geo. Coughren gives an ingcnions conKrit^on to it, 
founded on art. 55 of Howe's Flux. 3d edit, and from thence 
calculates the height of the column required = 35*09731 &c* 
feet. * 



V. QussTioN 616 anfwend fy Mr. J. Spitnccr, 

Di/cff. T. Allen; 

Pat ST/ and a for the hyp. logs, of x and i refpedlivelyg 
and then zx^ = -*^, and jr 2= tf'~*z**^ ;. whence jx s= 

X . 

ii'"*s*x*x, and the fluent (by art. 341 of Simp. Flux.) 19 
^tf*"*x' X2* — T« +:3^»th€ area of the curve required. 

And in this manner. the anfwer is alfo ^ven by Meff, J* 
Addijbn, G. Coughron^ the Rev. Mr. Crakelty MefT. E. Pamela 
Tho. Rohinfon, :Ahx. Ronve, Paul Sharp, fVni, spicer (ihe 
propofer), fVm, JVilkin, and the Rev. Mr. JVildbore. 

VI. QuisTioN 617 anfvs<rcd hj Mr, Geo. Coughroa* 



. 



Per queft. ^ = ^; v > = > , ■ ■• =S 

'• • • ••••-■_ 

J* J ' d-- ^ *" d— ' x» ' * taking the correal fluent. 



• Sec Mr* Crakcll'* remark on xh't qucftion, at tht bottom Of 
p. 37, Piaiy 1774, 

f f 2 



A 
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> = J X hyp- log. of X +^ X byp. log. of jzt;^ + J^ 

X N'^i -i- M — M' (where iV= the circular arc whofe 

y \/^ ' 
fine 19 J . * ■ to rad. j, rssdT and i>f,7>f = the 
Vrr 4" /*x -♦- *x , 

hyp. logs, of - '^ and • refpefliTcly, fee 

arts. 329 and 3:^0 of Simpfon's Flwx. ad edit.); whence the 
value of jr may be determined lee that o£x be what it will. 

' TheRey. Mr Jfi/Jhore folres it thus, viz.y = * .-7 ^ 

• • • . 

(per q«cft.on) = ^^^^-^ - ^^^^ = J^^IZIT - ** X : 

^ ^^^^; (potting cf = ^ </^ and t = x +i<rr), the correft 

iluentof wbichis yzr? Xh.l. jf-—^ — - Xh.L i — *7 

tf </ 3 ' * 

* - » A k 

r Xli.l.^T— ;c+- — r-Xh.l. fftf -ttt Xdr- 

caUr arc viMt ttng. i( - to rad. x -h— X, circalar xcf 

C M C 

-tang. -T- and rad. i ; which, placing / fpr x,. gires what is 

itqutjed. 

The Rer, Mr. Crakelt and MeC Alex^. R(yivf and S. Vinct 
(the propofcr) have likewife aofwered it. ^ ' 



VIL QuES- 
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VII, Question 618 anfnijtr^d hj Mr. J. Addlfca 

{the Propcfcr). . 

j4BC reprefent a feftion of the prifm parallel to its cnc's, 
and BD and JD be paraJlel and perpen- 
dicular to ^^6* rcfpedively; th^n, the 
number of forcing particles of the fluid- 
acfling upon the fide AB, being as BD^ 
and their force as the fquare ©f the fine 
of the angle of incidence BAD (45*'), 
by mechanics, the whole forctf upon the ' 
two fides thereof, AB^ BC, will manif^ttly be == half that* 
upon its bafe AC {fuppofing AC^ dire^Iy, to face the 
itream) : But, putting v = the velocity of the water (pe* 
fecond) reckoned in feet, and / =c i6tt feet, the force 

againfl AC is = X 6**5lb. At. (per prop, xo? of 

Emerfon's Mechanics, ifl edit* a cubic foot of water weighs* 

ing 6t\\h. Av.);'^h€refore'^^- ^ X6V5=: the force againft 

4J' 

AB C = 387072 lb, Av, per qutft. Whence c = 5i'^oo^ &(:•'. 
feet, the velocity of the itream per fecond, which was re<* 
quired. 

Upon the fame principle, and in the very fame manner 
Dearly, the anfwer is alfo given by the Rev. Mr. Crakeh and 
MeiT. '7. Bartiett^ 7* Chipchap^ G. Coughron, 7. Sp€n€tr 
iDifcip.T;AIUu),iifidS.Fincc. 

The Rev., Mr. Wildhore has alfo favoured us with a cu* 
rious folution to this qtieft. founded on the principle, that 
the eflPeft which the prcfTure of the water has to move the 
prifm in the dire^ioo of the ilream fhall be . eouai to that 
oi a weight of 38707alb. Av. from^which, and the confi- 
derarion of the adlion of the back water, he proves that 
the effefl of the prtfilire againft low-arched bridges, in 
time of floods, fuch as thofe made by Mr. Brlrtifleyfoi: 
conveying his aquedii<^s over rivers, is pot £0 great as is 
<Sommotily imagined, not vaiying according to the depth of 
the water above, but nearly as the fquare of the diiFerence' 
of th'e depth above and below th<i bridge : Alfo^ that the 
arch ought in this cafe to be a parabola, that fo its width 
may be every where proportional' to the quantity of water 
which is to'be difchargeld through it; for the water runs 
with the greateft velocity at the bottom, and when the 
upper part of the arch is choaked up wiUi hay, ice, &c. if 

F f -.a it 
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it be tbo? foTXOtd it will difcharge the moft water wbeo and 
wbere there is the greateft oeceffity for ir, &c.-— but we 
aumot fpare room for the folctioo it prefect. 



VIII. Quest. 619 an/mereJ fy the Rfv. Mr. Wildbore. 

If the CQodioid rdcr reTolve about the pole P upon the 
mrtn line JSN with the gi^en line or 
m.SMnm,6!i\PM:=zAL^AS, 
it wi!l give the pofition, or pefitions, 
^f PAf required, with much more eafe » >-^ \ nrr 
than any foiid conilniftion derived from r^^L — \-^ 
ibe following ^ 

Analysis. Join AyP,md drawP^ 
perpendicular and Plr parallel to AS^ 
Put JP = a, .^/F= b, J^ = ^, Pfy 
ss d, As = sr, and AL =r r ; then, per 
fim. triangits, b — j l^//— AL) : d ( P/T) 2 : y [AL) 

: X (AS\ whence x = r"^- Alfo, by Euc. a. 13, and the 

^— J' _-«J 

eondTtit)its o f the qnefKon , x + jr*^/lf'=\//yg-hyjc — ^g^; 

reduced,;^ J-i^-haTli 4-^ .j*H-aiWi/-t-»i'W^+yW»-tf'-2^^ 

.;f + <!'* — 7W**.J =: o: Which equatich not being of the 
kind mat admits of redudlion by any of the methods of di- 
Vifbrs,. except in particular cafes, it ikould feem as if the 
problem could not generally be reduced to a plane one.-— 
But the roots of the equation may be found with great 
facility afier the manner of Newton and Leibnitz by mcaos 
of the i.bove.mechanifm. 

Mr. G^CoiLghrojCz folution Is not eflenfially different from 

tbis*' He alio fhcws, by way. of corollary, that where 

the point P coiociiles with £, the cubic reduces to a Hinple 
equaiioq. , • ' . 1 ' 

It IS likewife anfwered by the RcT. Mr. Crakdt and M^ 
7. Hellings and AUx. R^^e. . , 



IX. Qvis 
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IX, QuEiTiod 620 an/ivend hj the Set: Mr. Cratelt, 

CoNSTiiuc. From the vertices, D.C, of (he gircn per- 
pendiculars, JD, MC, to tlie middle /V 
of thefemicij-cle j^A^^ draw the righl 1^ j.- 

lines Dr/, CI\f, and the pan, -Or, ■- - 

which they intercept on the diarattcr 
jiS will be the maximum required. 

Demon STRA. For to any other point, 
E, of the faid femicircle draw the right 
lines DcE, CfE. and from A' and E 
let fall ihe perpendiculits N^S and 
EGF upon -DC, and draw Ec 1 B^; 
.then, by limifarity of iriaoglei, NS : N^ 
iadEG tEF :: qv : DC, or, by laking is 
, NS-XEC=i'm 
cS :: 







ciXc^ wberePoreOrwiil 

- Sc HOL I tJM. Whatever the fe^ent ,1NB, and the lengths 
of the oeipendiculars ^D, BC, are, the confttuftion and 
demonlirauoa will hold good. 

The demonftration by Capt. Edio. Willittmi (the propofcr) 

■ is alfo very curioas, and purely geometrical. 

The Rev, Mr. Wildborc'/ Demonfiral'ion is tHi, viz. 

At any given dift. whatever, dravf AB 
to the iame; then 'lis felf-evident 
that the higher the point e or £ ia 
taken above h, (he. greater will ow 

- or Oy\i%- thfoilgii e An:ii a right 
line parallel to DC, in which take 
any poiiK F; join YD, f f.cutting 
JIf in rand/: CoinpUat tho pa- 
ralKljgrams DG, DH; then. Ft 

'being = GH, and PC (X to Fe H) 
common (to the As CGH, CFe, 

DFe) ff/will be = ^v=: Ku, and addlog c/ (common), r/ 
>ifili evidently bo = cr ; t^ettfore 'lis manifeft that V will 
be the greatelt it the v^iiex, and the fame at eqi alhei^tt, 

. aboTE DC, let^j and tlie curve .ff £ be what they wiU. 





}]4 LiBiis' DtAKlES. iRatlinfin} xin- 

Meff. 7. Ghipchnfe, C. Ceughron, J. Helli»S'> ^- P^mtl, 
r. Rsbiitfin, Jltx. Rat^e, % Spencer (Difctp. T. ^//«), 
W. Spicer, S. Vitttf, and IV. Wiikin have likewife dcmon- 
ftratedit. 

X. Qui»TiON 6»I tinfajered bj Mr. Steph. Ogle. 

CoNSTRVC. Make the ^CDl = the given Z 23, and " 
dri>v CE to urniinaie in O / ft, as ro 
be to iJ C in the g-verf ratio of B,A to 
P-V; produce it till C¥ = the given 
quaniiiy.«nd through f draw Kfi | to 
be meeting /J/ 10 ff •.•'ioin C, f/, and 
draw EG to terminate therein ft as to 
be = £f; then, drawing C5, ^^ I lo 
£G, CE relpeftively, the thing will be 
done. 

Demostst. Produce ^B to meet ^H in A"; (beti, per 
fim.triangles, Ef :flA'(:: HE'. HB):: EG : BC, wheie 
the antecedents EF, EG being equal (by eonftruaion) the ■ 
confequents BK, BC muft be equal alft : Conftq^ueutly 
AB + BC {= JB + BK) = CF. the -given quantity by 

conftruaion, Tlie Rev. Mr. Crakeh'% cooftruaioa is not 

materially differeoi. 

EleEant condri^ions to this problem have alfo been re- 
ceived from Meff. CCoughrtti, Piu, Mima. T. Mafi, and 
the Rev. Mr. Wildbore (the propofer) ; and Meff. 7. Robin' 
Jin, Atix. flflotf, W. Wilkin, and Ja. leung aofwer it alge- 
braically. 

Xt. QOEiTtoN 623 anf'^erti hy the R*v. Mr. Crakelt 
{ihe Prepc/tr). ' 

Co»ST»uc. Let P and ^ reprefent the Cdei of two 
fquarcs equal in magnitude to 
the two given reOangks, and 
find a fourth proportional, 
BC, to the given bifcfling 
lirte, P and ^ perpend icniar 
to which ereft C£ = ( the faid 
fcifcfting line, and therewith 
as rad. delcribing a circle, 
draw DGEF: In CD pro- 
duced take DI ts DF. and 
•o CI ai dlam. deftribe the 
femicifde CJCJ; Kse£t the pei- 

pegdicilai 
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pendicular DJC^ «nd having tak(n thereon Dnrz^^ draw* 
nl^nm f| to A"/, iif^ refpeaivcly; then with Z>o, Z)^> 
and Dm conftitute the A DUCj ahd in DH |»rodttced 
take HB^ 6F^ and jotn the' points B^C: Circumfcrib^ 
the A BDC with a circle, and produce CH to meet it ia 
^^ then, joining the points J^ B, ABC will be the re- 
quired triangle* 

DeMONSTRA. By conftrac. BD X DFf^ DFX DGts^ 
DC* ; whence the As BDC and Ji DC zre limilar, and 
coniequently BD : DC :: BC : CH: But, by reafon of 
parallels, we alfo have BD (/Z)) :DC ii ID\ CH{Dm)i 
whence BC = /)/, and BCY^CH ^ Dly^Dm = Ifince 
the Z Inm is right) Z>«* = ^*, by copftruaion. The 
Z ABD = Z /fCD = JLD Bt\ whence ^/Z (= (JFiS. 
« Cf^: the given bifeding line) bifedls the Z z^^^*: There* 
fore CB I HB II DCi^D) : AH, and C^ : ^^5 :: 2>{7: 
AB, and confequcntly CBxCN i H B* : : />£•» : ^J5f 
X AB: But, by conftrudlion, HB* : P* m jgj» : £*/)»; 
wherefore, ^:f <r^tto perturbate^ CB X CT/^ : F* : : ^ s 
•AH X ^^; but, from what has been already proved, ui? 
XCHzz^, and of confequtnce AH XABzsP*. 

IngenioQS conflru^ions to this probem have Iikewife been 
received from Mr* G, Couohrott^ GemMy and the Rev. Mr. 
Wiidhore\ and MefT. Wm* Rsynoidsy T, Robin/on ^ Alix* Rovjf^ 
Wm. Splcer, MlcL Taylor, Wv:, Wilkin, and Ja. Toumg 
have given neat algebraic iblutions to it. 



XII. QuOTiOM 623 anftvered B; Mr, T. Mpfl 

{the Prof9/irr)» 

Demonstha. Let any two (uneqaal) chords BH, DC 
be drawn, interfering 
each other in the point 
m; thro' which point 
draw the perpendicalar 
( or fetni-chord ) FI; 
draw the radius EH, 
and alfd FH and DH; 
Then it is evident that 
Ac Z FHB is equal to 
Z BHP, each being = 

/LFDm(=zZ,BD C). Moreover, the Z EBH-h Z FffR 
=:Z.EFH; hxxtAEBH h = Z,EffBi Therefore Z^EHB 
+ /LBHP {FHB)^^EHP = Z,^fH; whence ^c Zfi 

being 




ji» 
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l»«ng common, the As EHP and EHF are fimilar,.and fo 
HE: EF i: PE : HE, or EBIHE) r£f ii PExEB 
{HE), or (dividcdly) EB : EB'-^EE (FB) : : PEiPE-- 
BE(BP), or, alternately, £B : PE : : FB : BP: Again, 
bydmiion of ratios, EB i PE-^-EB : : FB: BP^FB, 
ut. EB: BP :: FBi BP^FB^in which circumflancc 
It ts demonftrated (fee theo. 15. p. 74, Simp. Geom. ift edit.) 
that if any two right Jines be drawn from the points F,y 
meeting any where in the periphery of the circle defcribed 
with the rad. EB, they wxil be in the coolant ratio ofJ^B 
to BPt and confeciueDtJy a right line (5 (7 or j9^} drawn 
from B to the pomt where the two faid lines meet in the 
periphery will always h\k6t tjie angle formed by tbofe lines. 
— •j-Thcrefoi'e, through any other point «, is the perpend. 
F/, let now two chords be drawn-from B and D to meet 
the per-iphcry in G and L ; then, hairing drawn GFandG I, 
it is evident from the former part of this dcmonflration, that 
. the Z.FGB i^FDn) =: Z^BG'Li^znd confequently that 
* (by the above-mentioned theorem) GL produced muft ne- 
ceifarily meet DB produced. In the very fame point P 
wher^ BC |}roduced met it. 

7ii Rep» Mr. Wildbore's Dfrnonjlrathn if asfillonvi, viz* 

In the given ordinate Fl take any point m, and draw. 
P m Cr BmH\ and HCP meeting DB produced in P. Bi-* 
ItB. Dm\n Oy and ynxhOD rad. defcribe the circ. Fi«rl>,* 
which, per £uc. 3. 31, will circamfcribe the quadrilateral 
FmHDx then, per x. j». the Z HBE = Z BPH'¥ Z BhP^ 
the AHED^nAEHP-^AEPH, and, per 3. a i, the 
Z. CHB ^jLCDB imDF):=:mHF', therefore the Z PHE 
:s/LEBn (BHE)^'APHBiCDB), the Z,HPD zz 
/LHBE'^ACDB^^viAxheZ.EFH-jLEBH'^AMHF 
imDB): Confequently the Z£Fifi^.= /LPHE, and the 
AE being common, the As FEH, HEP (per i. 31.) are* 
fimilar, and (per 6. 4^) FE : E H {zz B E) ii.EH : PE-^ 
where 'tis manifefrthat FE and EH will continue the fame 
wherever i 1 the given ordinate FI the point m is taken, add 
confequently that their third proportional PE muft continue 
the fame likewife. n 

Cor. X. If, in like manner, a circle be defcribed about the 
quadrilateral BCmF^ it will appear that the Z FCm is = 
AmBF^L HCm\ v CD bifeas the Z FQH : and it is 
Aewn above that ^//bifeasthe l^CHF\ v /Fbifeas the 
^CFH, and tn is the cent, of the circle in fcribcd in the, 
A CFH* It i^ etidencjikewife that P I \% z tangent at /• 

CoR» 



Cor. «. Becaufe FE : SB =: EH : : FN • PH • • BF • 

' .^■^^^j=^-^^' Wherefore if, from any two civen 
point* P and F, two right lines in k given ratio ar^ ?« S 
iT°A^''i^e PF in thai ratio in B, a?d?akeT/ Vp •' 
fiP : BP—BF- then two lines meeting any where in the 
circumference of the cirde defcribed will, the rid. Ji will 
be m the required ratio, which is the property Uld down « 

t; "i-ffi *i™P- A^f ^^ i^^-'^d appliedto the folXn of 
many difficult probrems by that ingenious author.-— And 

bc'deriv'edl'"' ""^" '""^ •"**" •="""" *"«* "ftful proportii^J 

We are alfo faroured with danonftrati(>ns of this curiou. 
property by Mr. J Ciipci^f,, the Rev. Mr.CralT^ 
G.Coughron, Pltu Minus, and Mr. Ja. Young. ' ' 

S 
V 

XIII. Question 624 rf;j/w^rfi/i5y Mr. Cha. Hutton. 

Put J for the given fum of x terms of the feries 5 then the 
,+ jjem. or ^I»=?hFP '17+71* =(putting » = « + ,) 

+ 4 *♦ + 4 = » + z/ : z ; and, by taking the Integrals. &c. wc 

then obtain / = B^x.:4ox« 4- 7»jf» — «»■♦ corJ _ » 

+ 8 r, the fura of the feries propofed (2 being k ' and i - 

be:=:?ilV dTrmiied.Jl. ^'=-'''"'»e P"'' ^^ the qucft. mig,; 
thi'fi'er rstkeltTe;eSieTb"riSr^''t '\' '"""?' 

pofer'^having. by fo^e mifchanSvS n ^a%",!ll!? Pf"- 
(8458.57o»T. none of them coulffi the rTX !« t« 
bdngV' P'^P^f" »l°'>g with the nueft. i^t^.y^l; 1)1) 

t 

^«/wr /* tie/dme ij tkt licv^Mr. WlJdbore. 

The propofed feries x' .x» +,,3 . ,. + j,;^. 4. ' 

.... tOArtermsisevIdehtly=iJ,Tr»":i7* +ai.i:TrT. 

4- 



%%4 L A D I E V D t A ft 1 1 s. filoOiiffin} ijyu 

»♦■ 3* .%.s-^i^* 4-4^ > a . 4 " - «1^ to y terms =4 x 

x' -hV + 1* x» r- 4 X t* + a^ -h3*..-.-x* + i ' 

-f- » » + 3 * x' T= (by cafe 3d on p. »o6 of Simp. Alg. 

iidcdit, &c.)TX*+f«' — iVx* — 5^a:»— Ax*^ + ^x, 
which fuppofe =: S4j8fj;7oi4f* aod then x=i 4S, the truly 
valuable lady's age required by (the propofer) Mr. PowU. 

• Not b , This truly ingenious gentleman haying difcovered 
this number fo as to give the yalue of x a whole number, it 
happens luckily to be the' very number that gives x=:the 
age meant by the propofer, &c. 

• XIV. QuBSTiON 62s anfmjerfdfy Mr.Vf. Wa)«^. 

From the data of this quefl. it appears that the tower . 
flood to the foath of London, and under 
the fame meridian, and that the fiia fet 
at 6 h. 45' by the time at the labourer's 
meridian, which let the arc ZPH re- 
prefent, where Z is the zenith, or geo- 
graphical fiihation, P the pole, and 
the fun in the horizon HC. Draw P0, jrU— 
the fun's polar diftance, the vertical Z Q 
and PL 5 for the n^veridian of London, 
and the point i^ where thefe two la(l interfeft will be the 





^. , .. . , , ily found r=^5« 

27' 46" north ;'-and if ZT be a tangent to the arc ZJ^ in Z, 
and meeting C^/^ produced in T, TB will be the height of 
the tower. Join T, L, and from T, on CL produced, let 
fall the. perpendicular TD^ and the JLDLT will be = the 
©'s zenith dift. at London on the given day, whofe fine and 
cofiae denote by r and /», the fine and cofine of Z P by x 
and c, thofe oi LP by a and ^, the cofine of Z,P2B 

(= HQ)hy V, and Z> L by y. Then i -H x = DC^ and — 

= ri>; alfo (Euc. 47- t.) \/ D C* -h D / " = TC: More- 
over TC : I :: TD : fine Z DCTz=i{\r\t LB, whofe co- 
fine alfo i« thence known; and (Simp. Trip. p. 55) cofine 
P L X cof. L jff — fine P L X (iae LB = cpf.. P B. Again, 

fince TC is the fecant of ZZ? ; its cofine =2 tjr7^> from whence 

Its fine alfo is determinable, and (per Anderfon's theo.") fine 
ZfiX fmeZP X cof. Z.PZ^ -h cOC Z^ Xcof. Z P 7= 

cof. 
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cof. PB. Theft two values for \ht co(. PB ^xpreiTed ia 
fymbohy according to the prece ding nota tioii, and equated^ 

and /v are each s the fine of the 0*s declinatioiit for which . 
Pttttiog i/, and ^ — f = »» «hc equation will l>e j +p = 

\f a* + — ; whence x = ,^ V"* " - 5*943 3 34X. Hence ' 




Yzic earcii^ aoa its latituae 19* a 7 
labourer's longLtiuie ^ fs^ 19* «»*• 

^-/ww" '« /-Sz/JW' *r ibeingenUiu Propofir, Plus Minus. 

In fig. T. P reprcfents the northpole* Q that place of the 
«arth t<i which the fun wai Tcrtical when 
the ihadow quitted its furfacc, Z the place 
of <hc tower, and Af that of the man. It 
IS evident that at the time aforclaid the lim 
muft be in the horiron of M, and therefore 
QM S3 9o« ; ©P is the corap. of declin. ox 
thcfun.aftdthc Z^QPM- lo^'' Xi': ««nce 
the man's Ut. wilt be found sr 55* *7 4^4^ 
worth. Find the JL POM and call its, cof. g. and let the 
fine and cof. of © P be / and /refpeatvcly. 1 hen, to find 
cxpreffions for the fine and cofine ©Z and the colinc 6i /A\ 
coniidcrfig, id, where A rcprefents the «op of the tower, 
Z its bafc, L London, P the north pole, C the earth s cen- 
ter, and Mth^ man's pkce (which is here put id the raerv- 
*anof I to pre^rent cpnfufion m the diagram): Draw^L 
cutting the axis CP in F, and let fail 
tD^ JEXto At and CP, and join 
CLr CM, which call r, and AU zi 
mpre^ver, let the tine "aod cofine of 
the fun*s merid* alt. at London be m 
and n 1= Lf> and CD ). I1ien AC 

TS i^zz -^ %tHZ -h rr^ and the fine ji 
6f the Z C-JiMi^ ©2f) == rr -5. ^'' 



V*i •+• a«i2 + rr, andlis cofine = 

r^zz 'jp^^mz ^Vzz -^zmz -h rr. 
Now iJie JL^J^CD^FAE being equal 

DUry Math. Vol. iJL C g 




tp the fun's dediiutioo, sidiin {CD) ; ^ (FD) iiriin 

s ~= CF. r:d::z + «— -^{AF) : ^/z '^djm-^dd* 

-J- r/ (F£), ftnd F£ -f FC (or ^iff) ss TsTfTm^fTn -^ r 
(puttin g // ioT. rr — -dd)'. Hence t he coHne of ZP zs 

dz 4- dm -^ sH-T- ^zz ^%mz')r rr^ and (by means of &o 
excellent theor. in the Lady*s Diary 173a, pa. S.) qm-r' 

^zz'i-2Mz •i' rr + drr^zz '\r%mz'^\^zz^2niz^r.r 

=7 rr X dz H- i/w+ zw -5" Vzz'f' awtz + rf ; whence x =s 

f//// -t-ia — /iyl* -v-tds X 7 — ».— «-HeBce tile reft wiB 
he found as follows, viz. The height of the tower JZ sc 
7*370827 radii of the earth's 39364*196 miliet., its latitude ss 
19^ 22' N. and the man's longitude from London =: 95^ a^^ 
zit' £. neady. 

Tills queilion is M) anfwered ingeniouHy hj the Hey^ 
VLdi.CrakdtKii^Wildbare. 



XV, Qj[j»STi.«K 6^6 mnfvser^dhy ilfr. <]iea Cougiu-oa. 

Put ^P = y. Pr (^i?) =•/, AC = tf. CD^h, an* 
.^•1416 = /> (vid. iaft year's tg.); Aen will P«* ^au-^xx^ 
a.nd, per prop, ofthe elfipfis, ^TW* ss^^a""* Xa^^— ^>: 
Whence, by means o f the fim. A s ^P/>, A^M, will bjc 

fpund y'=:o.ahhxx -^a^'i-ccxx the equation of the curve^ 
cc being = bi-^aa; confequently pyyx (the flux, of the re- 
quired foHdity) = 4/>^^^***^ -r- <i.*4-frxa;l*»(and .takingthe 

iiu ) the folidity itfelf, when .v=*f, will be either apa^^^c^ X 

^ ■ : 1 ■ ' ■ ■" ■ 

luac -h ? ^ ' X aa-k-cc^ - 3 <« x cir» arc whofe tan. is - and rad.i^ 

I , ■ — — .-. - 

or a^^*^*^"^ X iaa€^%c^y^aa''cc^ -Ir^ixh.log.of -- 

according as ^ or ^ is the fcmi-tranfverfe, &c. 

And in this manner, nearlv, the anfwer is alfo given by 
Mr. 7. AddifjiK the Rev. Mr. Crake It ^ Meff. J. Hclllngs^ 
C Iluttcit, E* Parneli and i^. Vincff* / 
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Auf'mtr U thifanre^fy tbt Rtv.. Mr. Wildbore. 

The figure being drawn as dir e^ed in tkc queft. ere^ the 

JL'AO =? j4C^ ^VDC* — JG\ with xvhick^ as rad. and 
cent«-^j defcribe the arc of a circle, and join 0, P cutting 
it in /; let fall -«^i, /KXupon OP and JC refpedively, 

then \fiU w/rCbyfiiw. triangles) i=^AP.AO^ .OP^^, whic^, 
betatt(e A O^ •» y/P* = OP^, i s eyidently the fluent of 

AP.AO^ . AO* -f- ^/'^ - %AP *.OP-'^. Tak e any whete 

a right line iW = %A€.DC* ^DC;}'—AC^\'^ z=:%AO* 

*t>C*.ACr^; then, by conic*, &c. ^.W*^ :=:zCD*. A^. 

AC^ — >fJ?* • AC^ . Atr^y and, by means of fimilar 
trianrfes. Mi A!^iz AO'i-^AP^ lAP*; v A^ji^Pj^ 

^M.AP* .0P^\ Pr* (= M''. AP^ .O P^^) - M ^ X 

'Ad*'-i-JP^-'»JP* X ^(?» +^/>' >-» and the &U- 

JltT geaa rated tpqaj AP^ or the flQe; :it oip,rP* > j^/^, is- 

f7M* X AP^ i the arc ^/ 4-^ AF^ which was required. 

CeaafcLtaat^ P rjrsiM.AP^ .OP"'' (being = ^kf x 

1— ^0*.C?p-»,thcia.of/'r,^>is^Af.^/'-tbearc^^ 
« ifaf area of the cunre^i'P: 

Plus Minns pttts u^TC = r, CD ^f, AP -sn z, and Pr 
*)£: Vi and then finds the eqaaiioii of t&e curre ArG to fae 

^=}r//z2 x>* :±zmtfizz^^^ (fee fe. in the laft year a 
IPiary^ where mm:=z tt^cc^ and is omrmatne or aegatiT^ 
ac^oroing as (7 D is the longer or fhorter femt-axis. in tb6 
fornnr cafe^ the curre ArQ is the conchoidal hyperbolifm 
of ao ellipiis with a diameter without a center, and that 
diameter is a line perfendicttlar to AC m the point Ay and* 
its afymptote is parallel to AC\ and, 10 the latter cafe, the 
eurVe IS the hvperbo^ftn oFan hyperbola with a diameter^ 
its two parallel aiyaiptotes being perpendicular to y^CTand 
eqoididant from Ay and the 3d parallel to AC^ which is the 
ttt^entat the vertex of the axisr riz. ^.■— If /#=r^r, or. 
M sso, i.e. if the iemi*ellipfis AMD becomes a feroi* 
circle, the cnrye degenerates into a common parabola, and ' 
ACh ItiH a tang, at A die vertex of the axis* The fluxioA « 

of the folid required is 4pc*t*z^z X ** =1: t/f^- r% &adl" 
the fluent, or Iblid iiiS&lf, is eafily fouod from EmeuoK ;» 
Imns,, &a G g :^ The 
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Tifr Paizi QvBST. 4infivired fy ih Riv. Mf.Vf'ddhore 

(th Propofcr). 

Soppofe £5 to be the furface of the water, t tke laiwi}. 
V the bottom of the bucket when filled 
with Water, B the bottom of it when the Tgj 

part AS it drawn out of the water, -^ the 
jbrface of the water in the backet in this 
pofition, £ iS s 34S inches szn, ABssSO 
£= AD s x» = 49, 1^06^x05 r= r, 193 = d, JB' 
/ s: the ▼elocity per iecood with which the 
bucket is drawn op, AS zsBO ^ r.and A_ \ 71 



m 



JC = «. Then W : »<^ : : '/\CS i /' 



i? 



/*■ V» r '— ft X =s the reloctty per fecond of 
deibent of a colmnni of water whofe height l>^ 

is CB and tmmeried part SB^ owing to its '^ 

own preiibre, which increafed by / gires 

^ -f^/'Vir— ax — Ac real -irelocity per letood wkli 
which the water runs out o£ the orifice: Wherefore c^ix"* 

y /•f- i/'V»r-^ix = the relattTC Telocit^r per iecond 
\^th which die furface of the wyer defcendt in the budget 

tt (7, and / — ir»<r"* X x-W^Vi^^TJ =: thr abfiiitite 
Telocity per fecond, with which the fur face of d ie water a& 

ceads ui the wcIL Wbence aa.r-^ __ 



Ae flax. ^ the^time of afcent from 5 to ^ 6r from to ffw 
toe fluent ^f which oorreded by. taking r md x each a : o» 

wiU, when ^^5: J(?= r^a (patting r=r~^:^^)* 



#flf 



give rj X > X hyp. log. of 7 v ' " — Vi«i— a« 

= - , the time in which the bucket afcends ont of the water; 

•^--^Wiitn It lias afcended to H^ foppofe the furface of 
the water therein, ^ = « ^- x == CB^ and y::zCO\ then, in 

the.fame manner as before, will — • K-' +^ v'>*'^»J ^ 

the'rclarive Telocity per fecond with which the furface of 
the water dciceads n the bucket at 0^ and the fluxito of 

tkt 






time of afcest froor S to H :^ that of defceoc iQ' the bucket 
between thofc two pofidona^is — im . ,*< . . . • ; the 

iuenit ^f \u(Mch, . wHen jr a? ^ ss ^ — x, or when 7/ 
arrives at L (putting ~j = r), is ^^-^ X r 

V»« — »Jf + ^. hyp. log. of — * — : — =sr=r = - sr the 

«fne of afcent of the bottom of the bucket from the furface; 
of the water till it arriyed at land :- From which equation 

and that above x is found s= *4$Sfy * = w^ and — — 'z;: 

s 

30* the time required. 

CoaottARY. . ■ 'o ^ / ^ 4>'" = 44.ft'768* is the* 

ot^54a" Vi6*o833 

time in which the bucket would be emptied at refL 

ScHOf^iVM. From the fame principles may one part olf 
the theory of the curious wheel for railing water upon thor 
rirer Limat at Zurich In Switzerland be .deter mined** 

fiig€niou» 



• Thi» if the (bltttion in which wai propoftd that new princtplr 
,t>f efilaetit water, which occafioned that long aJtcrcatioa on the 
fiib]c<^, in our Miiiccllaay, by two karned And ingenious giiKlc- 
men. This difputd wa« carried on, by botfi parties, with that 
|rue i^entlemen-Uke candour, opcnnefs, and mudefty, which h^s* 
done them much honour. And of their fcveral ingenious argu- 
ments, erery readfcr .is left to avail himfelf^ and adopt that prin* 
ei^te wliich to him feem» to be the true one. 

The above folution is given on ^c principle of ihe'Tdocty of ~ 
the cHiuent (beam beii% increafed by that of the vdTcl itr<^1f. Aiu^ 
we Hiall iiere fubjoin the folutiuaon the contrary principle; thnC 
every perfon may take which be pleafes. % ^ 

I«et- a^ c, d, jf, and j denote the fame qiiantities as m tKc^aViv-o 
original folution; alfo x =: any variajtle alt. of the furftice ot' the 
^atet Tn the bucket above that in the well, while tl^ tHi>c)c«rt is 
aiTccnding out of the water; and / the correfpondin^time. iivca 

V» ' Jf =B *he»velocity of the 10iiing Qream, and v ( » -j^' ^i <a ::^ 
Ihc ▼elocity of the dcfcending furface in the bucket ; c^mlcqncntly . 

t «— **V*^i4^;rss Telocity per fee. tvl^ which lh< lurf^.e <)f 

G g.i the 



fogcntout anfwert to this quelVioo hsve alfe been re* 
cctved from MeC J. jiddi/om^ T. Allen^ T. Bmrker^ G. 
Coughr^n^ the Rer.Mr. Crakth, €. HntUn^ aad Stnm. Vrnc^ ; 
bttc the prize of i^ Diaries for the folntion thereof i< ^ien 
to the lot of the ReT. Mr. IVUdhre (the prOpolcr) and uuil 
of % to Mr. HuU$n. 

The Eclipfes calculated for 1771. 

There will be four ecliples this year» two of the fun, ani 
two of the moooy according to the following order. 

The firft is a lunar edipfef oo Monday the a^th day of 
April} Beginning oh. 5Sm. Middle ah. 4(01. £na jb. xira. 
aod digits edipfed 4* tV*. 

• The 



the W4ler in the bucket afcends above that 10 the well; V 
hcAc« t is ss^^V*«^' + TT^Xhyp-log, 



M hich by the qncftinn wilt be s: - when the bottaai of the bucket 

arrives at the fnrface of the water in the well» or when the 
tinckct is }uft totally emerged froA the water in the wcH.- 
. Mow the rcmainiDg part of the time, or that in which x depth 

of waer will iffue from the b«cket, Ist-^ i^xix by ptoh. t 

art. t Mifccl. and this mnft be =r - bjr the qneflioo. Adding now 

t ■ 

ihii to the former time, we have 1^ X h. L 



^ V^ the whole time, of emptyfn^. la this equation wtitc 
C£j for a/» in {its value by the equatioa-4-: V s ^'jf s= - )»*^* 
acd we havel^"x**^=«* Xhyp.log ^ — --; or, 

himombers, »-«WP<==«* X<om.k^. jT^^—jj. rvam. 

hence we find I S)'^^^ 7* And v 1-^^ p: 4r>fii«9^ ^ 
-xulk le time vtquircd, on this pnnei^fir. . 



<. 



lfo.6t* Rvw Qjritri^at. ua 

The iecond is eF the fvm, oa Tucfilay the S4th day of 
MaVft^ about Sm. iftec three o'dock in tft« aftersooo. It is 
ilififibte in Ecirope, but may be fees in the Atlantic oceao* 

The third is of the iwooo, on Wednefday the %id day ot 
O^ober; part rifible at LoadoD» the moon rifiog at ^h. jnk 
in the afternoon. EcHpfed 3* s6'» and ends jh. Jiim. 

The fourth and lafl is another invHible edipie of the &n^ 
on Wedocfday the 6th day of November, about feven o*ck)d( 
in the eTeniog; but may be feen in North America* 

Isaac Takmtt. 

New ^efiions. 

, I. Qvi ST I ON 627, i^ Afr. Tbo. Sadler. . 

Young Hodge, a homely country fwain^ 
Long courted Su&n of the plains 
But never could a method find 
To bring the fair one to be kind. 
lief pride is centered in herfelf ; 
She calls him clown ani country elf^ 
And minricffafhion withan air: 
IBct dreffipg few with her compare. 
This charmer's name with eaib you'll find ^ 
From what is underneath fubjoin*d.* 
O ! tell the way to make her kind« 

♦ OiTcn |x» -f jjs s= 37, ; To find y, /, and z; theit 
C2*+x»jf =ii3o;j 

Valnes expreffing th« places of the tetters in the alphabet 
that compofe her name. 

II, QpiSTioN 628, fy Mr Wm. Gawith. 

+ »ir» =2 K u -h 2}^ X X* +jr* -ha' =: ^ and *7"?ir 
X * -t'j^* = rff to find Xt u, y, and 2 by quadratics. 

III. QvBSTioH 62^9 fy Mr. G. Cetli. 

If any plane triangle be circumlcribed by a circle^ and 
have another circle infcnbcd therein, and if from any 'bcc 
of the angular points a ftraight line be drawn to^thc center 
tfibf inKfibcddrde, and produced to ineet the periphery 



^ Labies' Diak»i«. IRoIIi/tfinj 1771^ 

•f tte ctrcumicribio^OBe: ThenidD die fum of the £dcs 
vbich iodude tlie angle from wheaoe the ftraight lum- 
h drawn, be to the fiiid ftrai^ lioe> fo produced, as th^ 
the third lide of the triaogle is to that part of the ftraight 
fioe which b p^uctd beyond the cemer of the tnicribed 
drde. It is reared to dtnonfiraifi this geomeiricaUy. 

iV. Q;i«Ti6«4jOt fy Mr. R. Mayo. 

Tb determine the locus of all the places on the eatrth whidi 
have die fame altitade of thciiiB.wit2taiiy given place, at a* 
given inftaat of time. 

V. QvESTM>K a^u fy Mr. Wni4 l^icer.. 

A (h>ll was difcharged from a morrar, which in its flighr 
yx[\ toocbed the top of a i^epk> and in £oaf fetonds of 
time after fell at the diflance of i%^%%ittx from the bottonv 
of the fteeple; From whence the report of its fall was heard 
at the mortar juft t% iccondsv after the exploHon : Requiredi 
the iteeple's height* 

VL QussTtaH 632^ fy Mr Pa]ttf Sharps. 

Suppofe a tub in the form of the fruftum of a commoa 
parabelic -conoid, whofe top diareeter sz 4, bottcHB diameter 
= «"5a^8», and depth = 3 feet, to be filled with water: Re- 
(|i]ired the time ox its emptying th cough a circalar hole o£^ 
z inch diameter in its bottom. 

VII. QuiSTion 633, iy Mr. T. Moft. 

Ilavjog ^v«a the iypothenoTe of % fight-angled pknt 
triangle, and the part of the leg intercepted between the 
right angle and a point where a perpendicular on the middle 
of the ^ypothenufe meets the faia leg, to detente the 
triangle. 

VIIL Question 634, fy Mr* S. Clark; 

Required to draw a right line C B fxf^ <f .Sf^^ri point C 
between two rignt lines DE^ DF given in polition xo tcrmi- 
nate in one of them (/>£) JR)^ ;srl»t drawing another right 
line Bottom the. point, of termination {,B\ parallel to ano- 
^er right ti^e jD(^ given, likewise, tn pofitioo to ttrmiuate 
in the other of them (DF), the difference of the lines, C&^ 
BAi fo drawn may be e^ual to a gltea tight line {M N\. \ 

IX.Qois. 



*• , 



No.6lr Hiw Qjr«STi#»ie US 

IX. QutsrtoM 635, fy iie Rtv, Mr. Crikdt. 

Two of the fides of a plane triaBgle» together with the 
line drawn from the angle ibey wckde to the center of toe 
infcribed cirde being giTeo> to detcrittne the uiasgie oy 

ftcmltnarddon* 

X. QottTXOii 636, h Mr. T. Mofi. 



To draw a right line throdgh the giTen pomt E in th^ 
fide .if /* of the cdTen plane triangle B FC meeting SCinG 
and CF prodoced in Htof that tbefom of the pertendicflUri 
Cm^ Hn drawn from the points of inttrfedion Cr\ i^ to the 
iaid fide SFauj be equal to agiven right line ^ '^ 



XL' QvtsTtoii 637, Bjf Mr. J. Chipciiafe. 

' A gentleman has a direA fimtb-recliniag dial in his gflir- 

den. ' Its ftyle is a ftreigbt pio erefted pcrpendicttlar to the 

plane of the dial, at the diftance of 18 inches from its.center» 

the (hadow of which returns at a particular time of the day, 

fpr federal davs in fummer. On the axft of June tl^e arch 

defcribed by the returning fliade contained 4* sa' 4cr» and 

'the height of the (hn ahote the plane of the dial si-th. 

itf $7" that afternoon, was == to his altitude aboTC the h^ 

.riaoQ : Hence isrequiKed the latitude of the pUi^e aad height 

of the pin that the top of its (hade xnay.ihew the true hour 

1^ the day. 

XII. QcrtsTioN 638, 1/ th Rev. Mr. WndBore. 

What right-angled plane triangle is that, the numerical 
Take of wnofe double area being fubtraiSled from that of 
each of its fides feverally ihall leate three fquare nnn^bersf 

XIII. <^ussTioH 6}9»' hj Plus Minus* 

If any femidiameter of any conic elltpfis be lengthened \n 
the ratio of the fide of a iquare to its diagonal, and from 
the end of that line two tangents be drawn to the ellipfis, 
she points of contad will be the vertices of two conjugate 
diameters : And moreover, the line joining^ thofe vertices 
will -be to the diameter which is parallel to tt, in the fame 
ratio of the fide of a fquare to its diagonal;, the demoiftra- 
lion is required. 

XIT. Q^ES- 



' Having Kbsanhe rqprefeMtti^aof a^f lefl^r dyrck of the 
fplere &reogra^cally preicded 9% a £^¥ea plane, it i^ve- 
quired to deurtfae the rcprefeatacioo of a great circle wJii^< 
touches the lefler ooe, and has a |;iTen arc intercepted lie* 
tween the point of contad and its interiedlion with ibaic 
other gireo gr^t circle. 

Stt'ppofe JBF xoht a oertain ^tral line defcribed ij^ » 
bodf ia siotion, begiomtg ai* At ^d havioi; 

the following property, viz. js =s =■ -^-—p *^ 

where yf&ss £72) ^ x, CBy any xtiftancc frogi 
the center (7^ = x, circ. arc AD'=i z, and AT 
s thooQQilier wime hyp. log. :? i : Re^innt ' 
the leogth ^f the iliid fptral^ or the Qiace de* 
fcrtbf d oy the revohiog body^ wbea » 9 xooo.- 

Tjif Pjafzs QuKSTioif|,^f^r JtMP»/tfr. WtMbort^' 

in the lathnde of London wfiat is tlie decKiatfoiiof that 
ftlr» whofe aximtith increaleth the leaft polfible io cwo hours' 
after rising;-** and on what day of the year does the fiu% 
tziomtb mcreafe the moft ^ffihle in. two hoiirt>4fter rifipg*^ 




;. ■■■uni" '■ n. „■ ii 1 1 ,i ii T .. > 
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^ejtwns mpwered. 

I. Question 6^ anfwertd fy />fr. Hen. ClarK» 



r;* is evident from the ift equation that jr cannot be greatef 
than 14 nor lefs than ii (becaufe x, jf, and z are to be 
whole pofitive numbers by the nature of the queft. not t%' 
ceeding 14); thercfwe fuppofing jr = i4> xx from the ad 
cquatioa becomes := 37 *- iAz» whkh value fuUiituted hi 



^— --- * - 

<he id equation it becomes zz — 1962 = ^ — 338 ; %irhence, 
"by campleating the fquare, te. z s a« a whole numfacr; 
confequently x = 3, jr = 14, and zzzz, aofwering to the 
letters ill the alfihabec COB^ tlie lady's name roqittr^d. 

It is alfo atifwered l^y MefT. J, BartUtt, G, Otit^ J, Chip^ 

jchafe^ S, darkey G, Coughrorty tL DenitigyGminiy J. Hay* 

cockt y. HellingSy L. Ker, R, Ma/Iock, 7*. Ntcholfon^ Pafft' 

phapus^ E. Reea, Ir, Rcynoldfy 71 Roh'fg/o», A. Ro^e, 71 

Si^JJer (the propofcr), /. Shadgett^ P. Sharp, W. Spiccr^ 

Mr. nomas Adcobk concludes his foltitlon with the fol' 
^wing confolatory advice : 

Friend Hodge, forbear to figh or fob " * 

For fuch a one as Sufan COB; 
Addrefsibme other charming fhe» 
That is more complairant ana free : 
This method take ; perhaps you 11 find 
The haughty fair will grow more iLXX^i. 

31. QufiST^tH* 628 aufmer^hy Mr* G. Coiighroa. 

' The:tw6 firft giren, equations being the fum and the fiim 

/oTthejth powers of x* -^y* + z* and a* +2*, it will be 

.found by queft* 4& pa. X05 of €imp. Aig. id edit, that x^ ^ 

y^ Hr «f and u* -♦• z^ = i^ =*= \/^/rab' » -¥^b^ - J^^ 

the upper of the double iigns giving the value of the one* 

tiusd the lower the other of them ; thefc values bein^ put = 

.m and n refpedively, from the 3d apd 4th equations, by 

«divt(ion, &c. will be had u -^ z^c^ w"** which call a/^ 
.and* +jf:=:^*»"* which call tr; and from thence, asa- 
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jbove, will be found u and -z =;^ =fc \/'^'f^n ^- x + y^- '^ — ^ * 
.confequently x* 4-^^' = w — «» becomes known, which 
^11 /, and then from if and x + j? :=: »r, x and y come out 

p; r ± V v^-iV/^*'H-'rr* — r», the affirmative fign giv- 
ing the value of the greater, and the negative fign that of 
the lefler of them. 

Ingenious anfwers to this queQion have alfo been received 
from Me/T. U.Cetiiy J» Chipchafe^ Hen. C/ark, S. Clarke y 
the Rev. Mr. Crakelt^ Gemini y Mclf. J. H el lings ^ L. Ker^ 
E. Reed^ fV. RejnMs, Tho. Robin/on^ P. Shar^ and W* 

Splcer. 

llLQuBs- 




S4t LA0tBt*]>tAfti«f zjui^^»l mi* 

QbAitioii 629 Mnfwer4dhy Mr. Ifaac Dalbj. 

DKMONSTltA. Thelinc iMfieaiog die Z ^of Uie propofed 

and the drcumf. of itt circumfcnWiig 

circ HI />, let the pointa J?, D aad C /> 

be joiacd, tod light lincl drtwo from 

^» CT to (7 the cent, of the mfcnbcd circle : 

Like wife dmw GE, GFt AB, AC meet- 

infl BD, CO in J? a«d F; then (E. 3- »xO 

the ZDJ?^' being = iC dy^^ = Zi^-^ZJ 

and alfo = Z^SgD Ibv conftruaion), the 

ASBG =a ^GBA (Euc. 4.4-) and the 

^ JD^^ = the Z.S (7/^5, GBAiUvLC 1. jj.) J?D will be r= 

DC (Hoc. X. 6.)= OG, and the A« ^5Z>, Z>£67 fim. and 

equal* v GE^BSi And in the fame manner GFh proved 

to be'= CS; and confequently, the tru>eziums BACD^ 

EGFD beinSE fimJ and ahke fituatcd, AB -4- AC : i^/> ; : 

£C + C7F (B5 4- 5C = /W : /> t;. Mr. R. Maiiock*% 

dcmondration is the iame as this exceeding nearly. 

It is alfo dcmonftratfd in a curious manner by Meff. (7, 
Cetii (die propofer), J. Cbjfcbafe, H. Clarke, S. Ciarh. 
CCoughron^ the Rev. Mr. Crakelu C. Button^ Tho. NichoU 
jQUy Tho. Robifr/oMf J. Tur/t^r, and the Re?. Mr. IVtldhere. 

IV. QuiSTiON 630 anfwered hy Mr. G, Cetii. 

As the ©'s alt. is conft. and given,, its complement, 6r 
the 0's «nith dift. will be conft* and given alfo. Now, no* 
thing can be pUiner than that the 0*s zenith dift. is always 
cqu3 to the dift between the given place and that to which 
the fun is vertical at the given rime; whence this ailt. is 
given and cenftant, and therefore if the point to which the 
© is vertical at the givnn time be found, and round it, as a 
pole, a circle be dcfcribcd through the given place, it will 
be the locus required. 

Coi^ottARY. Hence, if it was required to find the locus 
of all the places where the fun rifes or feis at the fame time 
on a giving day, it is manifelt it wUi be a great circle, whole 
pole IS the point to which the fun is then vertical. 

Much aftei the fame manner this queftion is^lfo anfwered 
hy Mcffrs. 7. ChlpckaSe^G.Coughron^ the Rev. Mr. C*r^*^//* 
7! Dalh, J. Haycock, C. Hutton, R. Map (the propofer), 
j//^v. Rf^e and Uie Rev. Mr. JVi/dkrc „ ^ 
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V. QuESTiOM 631 anpmereihy Mr^ G. Cdughroa, 

Let ASB rcprcfent the path of theihell, A Cits dire(5lioa 
at the commencement of motion, EF the 
the ileeple; and let DG be parallel aad 
BC perpendicular to the horizontal line 
JB. Put FB {^ D G) z=: s%62^ feet = a, 
the time of its defcription = 4'' = ^, the 
velocity of found per fccond = 114% = c, 
and the time of the fheirs flight, or the 
tiine of its defcribing ^^£B or jdC =: x ; 
then will i : a :: x i ax -t- b:=z ^B, and 

coofequently x 4- ^i x -7- ^<r = ix" = / ; whence x = 




= 7'S JB'-ax-i'hzz 57x0 feet, BCzry* x itfVr- = yS^rV 

feet, DEzz^^ x i6TT = x44Tfeet, y^F = 4- x 5710 = 14474-1 
FZ> (:=:JFxBC'i' JB) = 337i, and the (leeple's height 
F£ (= f Z) - Z>£) = X93 feet, 

. TSe fame anfwered independent of Algehra,- fy Mr, 
• ' Cha. Button^ 

The time in which found moves from -P to F is = FB -r- 

114» = 3a6aT-r- 114a = ay"; confeqiiently the horizontal 

velocity of the (hell is to that of found as ly to 4. But, 

as 4 + 2t : 4 : : x» .— 4 — ' «T : 5t X 4 -r- 6t = 3*> the time 
of the (hell's flight from J to E or F, fo that the whole 

time of its flight is 7^ Alfo, JF=:\AB, FD -\BC\ 
and, by the law of falling bodies, i*:?* :: 16,^,: i^tx 
X4g±:BCy and I* :3* :: 16A: x<i^x gzzED; whence 
FF (= FZ) — FZ> = liiTC — FZ> = x6A X izx — i6tV X 9 
= x6iTr X ii) = 193 feet, the height of the (lecple required. 
——And in this manner almoft exaAJy the anfwer is alf^jj- 
given by the Rev. Mr. IVildbore^ without aJgebra. 

It is alfo ingenioufly anfwercd by Mr. G. Cetih the Rev. 
Mr. Crakelt, MeC Hen. Clarky S. Clark, J. Bartiet, J. 
Dalhjy J, Hay cocky J, HelliitgSy IV, tleynolds^ Alex, lioiie^ 
P, Sharpy W. Spicer (the propofcr), J. Turner, and IV. 
Wells. 
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VI. QoiSTiov 632 anpwertdty Mr. liaac Dalbj. 




Let AGEB rcpxefcnt the tub, and fappofe the parabolic 
eonoid to be compleated. Pot the top 
diameter (= 4) = ^ the bottom diameter 
{= 1-599S}) = ^, the depth {:r 3 f€et) = i»» 
tb« part of the axis />r = «, •7*54^^* 
J= the lime io which the tub's drcum- 
fcribing cylinder would empty it&lf thro' 
the fiime ooifice with the bdt or greateft 
▼elocity usiformly cootioaed, x (= rR) 
any. Tartable *lt. of the mooing water's 
farface above the bottom of the tub, and j =r the timt 
fought. Then, by the nature of the turre, NS'^ = i/* X 

Sr+7)"' X « + *. and by reafoning as in examples ^, $ 
on pa. 110, X40, &c. of Emerfon's Fluxions, ad edit, y :^ 

-- jT^TxT/P"' X /«»''*x+^x*i;thccor«afltteift 

whereof, when xsso, isf = »/ X ^ > = 14' 4"3476* 

the time required. 

CoaoLLA&Y. The times of emptying the tub and its dr* 
cumfcribing cylinder are as f to x ; and if the tub was 
inTcned, the %\va% through an equal orifi^o woidd be 1^ 

The' RcT. Mr, Wildhore anfwcrs it thys, viz. * From the 

* data arseafiiy found p := f the psirameter of the genera- 
' t v)g parabola, and the depth wandng to compieat it at 

■ bottom = % feet = a* Let c .(=: 3 feet) = the depth of the 

* veffel, hhis ■■> ■■ r= Q of rad. of the ori£ce, x = any 

4x144 

•^ rariable height of the water above it, y = the ord. cor-. 

■ refponding, d = i6rr feet, and / = the time required; 

* then, by the laws of hydrodatics, — Va^^f = ■ X 

•--^ =5 the vcloQity of defcent along the axis, of the 
Tcffel; by which dividing -^x, it gives /, whoft corredbed 
« iucnn when x = o, is / = |^^ X 7+^= ^44*3476 
*s t4^07S46'> the time wqwired.' ' for 



For the Iplatipn of this q'ueft. Mr, Hutton refersto art. i 
of his New Madiematical Mifcclkdy, where the fubje^ of 
fucb exhauflioDS is fully treated on. ^ 

Mieir. dr. Ceiiiy J' Chipchafe^ Hen* Clarke G. Comhr^n^ 
the Rev. Mr. Crakelty J. Hellings, J. Hitchcock, T. Robin-, 
fon, AU:;, R^nuij P. Sharp (the prbpofer), aad W,, Spicer 
have likewife aafwered tl. 

VII. QvBSTiON ^33 anfnjjcr^d fy' Mr. T. Moft 

{the Fr&pofi^r), 

CoNSTRuCTiow. On BE the given intercepted part of 
the leg produced, take EC (by prob» iS» 
pzJ 107 of Simp. Oeoni« ad edit.) (uch i 
(bat BCX EC may be := the rcftan^Ie . 
under the given bypothenufe and its 
half, and about C, as a center, with the -, 
£rireB hypotlicnufc as rad. defcribe an -^^T"' \^^>^^ 
arch of a circle cutting B^JlCB in //j \W^'<J^ 
then, join the points jf, (7 and /the thjn'g //5f^ 
is done. *<^ , 

>D£MONSTiATioii. UpoB the middle of AC tte£t the 
perpendicular F^ meeting BCine\ then, by fim. tr^ag}es« 
AC t BC II eC : FC, and coniequently (by £uc. x6. 6«) 
ACXFC :=! BC'X.cC- BCXEC (per conftruftion} ; 
whence tC = ^^, and tde poioti ^ £ cotsiciding» ^.« ^4^ 
(the given inter(;epted part^ per conftru(5Hon}, ztiAABC'i^ 
« right angle,, per c(iaSrui5^on. ^B,D. 

CoROLL4jt.Y. 1( ABt FE bej>rodcuced tomtet in D, and 
Cp be drawn, it evidently appears that DE bifedls thb 
Z jffiXr, and that the bife^ing line'£i^ is to the jiypothe- 
nufe CD in the given ratio of BE to FC {iAC)\ whence 
it manifeflly follows that the preceding; cen£ha<5tion is, in 
effed, the very fame as that of a nght-angfed triangle 
having the hypothenufe and a line bife(5ting one of its acQte 
angles, and termina.tipg in thfifoppo&te leg, given. 

We are alfo faroured with ingenious conftruifVions to this 
problem fronj Meff. G. Cetit, f. Chtpchafe, Hen. Clark, S. 
Clarke C. Couzhron, the Rev. Mr. Crakelt, 7. Dalby,Geminit 
y. Haycocky /. Hellinvs, G Button^ L. Ker, R. Mathck. 
jTho, Nicholfon^ E.Reea^ tVm* Reynolds ^ Tho. Robin/on, Alettn 
It9we, P. Sharp, IV. Sptcer, and /• Turner. 

H h 4 VIH. Qui-s* 
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VIII. Question 634 an/hvercd By 3fn G.Coughron. 

Construction. lyr^Vf CH SindH J t DFsLudDG* On 
/// take IKzr: the given difF. MN, 
and throngh K draw LKPl DFi 
join Ct Ly and with the rad. H K 
«nd cent. //, inrerfe^ CL in ^, ^, 
VLT\dl HO and 2)6' draw C5 and 
BJy which will be the lines required. 

Demonstra. By fim. As, H K : 
BP (: : LH i LB) ix HO (= HK) 
: ^6*; confequently BC z= BP zz 
ylB --AP :zzAB — lK^ AB-^ 
MN, and therefore AB ^ BC =z 




MJV, as it ought. 



. Corollary. The rad. HK" cutting CL in two points 

ilicws that the prob. admits of two anfwers, When Ti/AT 

is c fflthe conftruftion is ftiJl the fame, only H / mufl be 
continued beyond H till it is = M N; a^nd when CB is to 
be grcatcft, A/A^muftbe fet from 7 to the left hand, oa 
// 7 produced, and then the reil; of the conftrudiod will be 
the fame as above. 



Construction t9 th fame i^jf TIfr. Cha. Hutto;i. 

Take DG-=iMN, and draw GZ^UF cutting DE ia 
'X. Draw ^Lr fo Jthat Dr= 1)6^: then, 
.drawing CB, BA\ DY and DG, meet- 
.ing DEznd DF in B and A refpeftively, 

and the thing will be done. For byiim. 

As, DL :LB :: DG I BZ :: DT : 
.BCihxxiDGzzDr; v BZ zzBC, aad 

:zJ=:pG. 

This problem is alfo conftru^ed in an 
ingenious and very elegant manner by 
Meff, G. CetUy S. Clark (the propofer), 
the Rev. Mr. Crakelt, J. Dalby, % Haycock^ J. Hellings^ 
/?. Malloeky E. Reed, Tho. Rohinfon, Ale:^, Ronx^e^ P, SBarp^ 
7. Turner 9 and the Rev. Mr. Wildhorcn 
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IX. Q£«8T. 6^s anfiwtrrd ly the Rro. Mr. Wildbofe. 

Construction. Upon 5^ the piveft Wfe^Hng Kne, pro- 
duced^ take BD a fourth proportional to 
BO and fhc-two given fides of the triangle^ 
and on the diameter DO defcribe a circle v 
to which from^i? iet offthe twoghven fides 
BC^ BA |thc latter of them interfe^ipg 
the circumfl fupjjofe in i?); jom A^ C, and 
ABC is the required triangle^— For (per 
Due. ^ ^t,)DS' is. a fourth pFopcrrtoqaf to 
OB^ AB, and EB, and (by conflruc.) to 
OB; A3y imdi BC\ uhepefcre EB ^BC, 
and Z6'J?^=iZ 5^(2, andMi»e fides, about 
the equal angles being (by conftruc.) proportional, the As 
AOBy DCS (p« Euc. 6, 6.) are fimilar, and (per %. »i.) 
Zjmq'{^BAO)^A.CAOY •: (per 4. 4^) ^ is the center 
-of the iafcribed circle, and the triaogie is^fhat required.—— 
And hence by way of corolkry is bafily deduced an elegant 
demonft ration to qujtflr* 3d. 

The conftfui^ion by Me/T. Ifiiac Dalhy ;?^od Cha.Huttdti 
. agree with the above m alraoft every partrcuiar ; and it is 
afib conilru6fced in as. ingenious and curious mai^ner by MefiT. 
G. Cttiiy Hen. Clarke ^S". Clark^ G,. Coushr{>9v^ the Rev. Mr. 
Crakelt (rhe propofer), J, Haycock, f.HelUnss, R. Mai- 
lock^E. Reed^ Tho. RohinfoH^ Ahx^ Rcmt and /, Turner. 

• 

X. QuKSTxoK ^-ifi anfviered ly Mr. G. Cetfi, 

Construction. At a diftance from SFzzP$ and na, 
rallcl theretddfaw DK, and product -s.» « pa 

BC and FC tjo meet it in A and /. 
Make /r= %FE, and t^ke TD fo, 
that TDy,DK=: BE XEF; then 
dr^w DE^ meeting CF produced, ia 
Jf, and the thing is done. 

For DT: EF : : BE : DK (by 
eonftru^aion), and (Simp Geom. ao. 4.) 
Cm 'P^- G m iOR) : i BE : D/C; 
^\^o P^^nHx^nH :: DT + %E F {Dl)x E F, or by 
dwfion, P^-pi/,; : Z^;, :: DT : EF; v hy equality, 
P^-^ Hn : HrjizCtn : PP - Cm, or by compof. P> 
iHrt II P0 X p^^Cm. T^ow the antecedents befi^ 
^ere eq^iaJ, the coDiequeats will^bc fo aifo^acd :: P,^z:z 
CTji-i-Hn. ^ 

II h 3 Btt 
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But if FC be produced towards 7, take Id fo, that Id 
X Kd = BE X £F, and draw dE for the line required ; the 
demonfl ration of which being much more fimple than that 
of the above cafe« needs not pointing out. 

Very ingenious and curious conftru^ions to this quef^ion 
have alfi) been received from Meff. 5. Clarke G, CoughroHy 
the Rev. Mr. €:rahity Meff. J. Dalby, J. Haycock, J. Hel- 
I'tngs^ Cka. Huiton^ 71 Mofs (the propofer), E. Reed^ 7ho. 
Robit^fon^ AlcK. Ronve, P. Sharp, and the Rev. Mr. IVUdbore^ 

XL Question 637 anfnaertdhy Mr. W. Wales. 

Projection. Let HZPN be the meridian^ P the ele- 
vated pole, and PO thefemi-axis 
of the fphere. Defcribc D C, the 
-parallel of the ©*s decHn. for the 
given day, and the great circle 
j^j^R to touch it, making the 
J^ ^t which it forms with the me- 
ridian, equal to half the arc the 

returning (hade defcribes, and ^ ^^r^ it^^^n -kt 

wUl be the pole of the dial- plane, -"^ ^ ^ ^ -^ 
OL. Draw the hour-circle Pi^ 5', 

anfwcring to 3 h. 17 m. 57 s. and cutting Z>^in B^ the place 
of the fun at that time. Round jff, as a pole, defcribe, 
'~tliT0V!gh j^, the lefe circle T'^Z, cutting the meridian 
again in Z, which will be the zenith of the place required ; 
and V ZP is the complement of its latitude. Laflly, make 
€?J? =: 18 ifKhes, and draw EX J-OL^ meeting PO \n X, 
and E X will be the height of the pin, and the AOEX thq 
proper gnomon of the dial. 

Demonstration. It is plain that the motion of the 
fliade will be direft unt-il the fun comes to A, i.e. into the 
vertical to the dial-plane, ^AR, which touches the parallel 
of declination; after which it can go no fariher weftward, 
V\M will return; and when the fun gets on the meridian at 
D, will hj^vt defcubed an arc = the meafure of the Z. J^P, 
and which is therefore = half the arc defcribed by the re- 
turning ftiadc. Again, J^ and^ Z being the poles of the 
planes (}Li HN, and 8^^ BZ by conlhu<5lion, it is plain 
that the altitudes of the poict B above thofe planes are 
equal, Laftly, OL being the plane of the dial, P(? the 
fcmi-axis of the earth, and OE = 18 inches, EX muft be 
the hcicht of the pin ; for its top mufl be in the right line 
drawn ubrough the pok and the center of the dial. 

A»f*vicr 
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jin/wer to th fame hy Mr. J. Chipchafe [the Propcfcr)* 

It is evident that the i>lane of this dial is paraUd to the 
horizon of fonie place within the tropics, and that the time 
of the (hadow*s returning will be when the fun's azimuth 
from the north is the grcatelt poffible at th^t-place. Let LO 
be the hofizon of the place, which is parallel to the plan^ 
of the dial (fee fig. preceding^ ^the zenith thereof, P the 
north pole, DC the parallel of declination on the a ill of 
June, A the place of the fun when his iizimuth from the 
north is the grcateft poffible, and the Z ^AP will there- 
fore be a right one. Put the fine of Pj^=x, fine of /^P 
= /, Its cofine = r, and then the fine otthe Z. A^J^ or 

arch R L, will be = - , and the fine of the araplitudt 
OF = '-, and its cofine, or the fine of the arch FL, 

= h/i — — . The zrch RF or RL-^FL defcribed by 

the returning fliade, being = 4^ aV 40', call its fine If, and 

' . sc /'^'^ 
then(perEmerf.Trig.prop.6. b.i.) v i — 



XX 




=2 3; which reduced gives x = v — __ /, ' = '9743693 

the nat. fine of 77*^; therefore the height of the pole above 
the dial-plane is 13®; and rad. : 18 inches :: tine. 13° • 
4-156 inches, the height of the pin required — — Defcribe % 
merid. to make an angle of 3h. ly' $7* or 49* 29' re' with 
H^P, cutting the parallel of declin. in //, and de/cribing 
SFJL ^P, make FZ =/J^, and Z will be the zenith of 
the place where the dial is fixed: For, by the qucft. at 3h. 
17' sf the height of the above the plane of the dial was 
equal to his alt. above the horizon of the place where it 
(tands; B is tpc 0's place, and i^Z?, ZB are the coraple- 
ments of his alt. above the plane of the dial and horizon of 
the place where it is fixed, at that time, w hich are equal 
by conftru6lipn;— LafHy, cotang. BP : rad. :: cof. Z^FPB 
(49* a.9' if) ; tang. FP = 56* 13' 30''; whenCe ZP = 35^^ 
»7', the comp. of the required latitude. 

The Rev. Mr. CraksU^ MefT. Ifaac 'Dalhy, Cha, Huttojt, 
and the Rev. Mr. Wildhore have alfo favoured us with cu- 
tious proje<5tions of this prob. and calculations to the fam^, 
deduced therefrom ; and it is alfo anfwered in a very inge- 
nious maniitr, without algebra, by Mr. Ceo. Ccughon, 

XII. QuEs* 



Xn. QwEtriOK 63S mnfwerf^b^ thR^. Mr, Crakclu 

Let tho legs of ihc required triangle be repr cfcated by jc 

md wjr; then itre ar— «xy> war — ^apx and Vxx + »»3f:r 
-^nxif tobefi;|uafa mmabers (ocr queft.): Suppofe x — i»xa( 
a:jr«; tbe9 wiU «ir=3 x — x, dt wlMcfa mcaiw two of the- 
coodiltoaf of t^q.qtt cg> will be f ulfilkd, aod tbercfore ^ bat 
rcnaiBS if to make \/xx-f/iifxjif — >fxx = \/i— ;*x + »3fx 
*f^ ff M «- X a fquarc nuasber. Now» to effe^ this, imagiQC 

»— »» + »xx = «PX — t«*, and x will be = --^ •, 

7/1 """ > 

Vi^ — a< + »** + *x-"*=^ V»^ — y ,^ » ^^ 

m greater than % : but, fiocc m^ — 4w^ ^ 6wt* — 4 is not 
a ftjuare cumber » feig n it = r — i — m^ -haw*, and m 
^,\\U = ar-a4-Var»+if + 4 ^^j ^ ^^^^^ ^^^ 

3 * but * r* •<» a r+ 4 not psoving a iquar e number, fu ppofe 

if = a-havr^*^, and r will be = vv + Vv* 4- .4v - i, and 
V ^eacer than, i ; lei ♦v -^ i = s» a»d ©♦ + 4» --* J will 

2* -4-42' 4-62* +«60 2 + 1 _t- I L • . r /» . 

be sc ^ X .. ^ rj— .1 , which being fuppofed 

55.1+JJSp:^2j ^ A^ get , = ii|^-,.and thence 
iU<j«7 ilBliii ^d «64i9i for the fides of the tri- 
aagle required. 

jinpwer t§ the famt hj the Rev^ Mr^ Wildbore, • 

{tb€ Prof9fcr). 

Let X and 1 — X = the leg^ of the triangle ; then will 

^1 — ax-f-a*x =3 the hypethenufe, and x — xx = the 
double area> which fubtradcd from thefe three values of 

the Cdes, leaves xx, i — a x + xx, and v'l — ax-^- »xx —• 
X -+• X X for the three fquare numbars required, the two firil 
being nccefcril y fqu ares ; and in order to make the laft a 

fquare, put v . i — x + x = V i — a x -r- a x ;.•, and the faid 
fquare will become i -»- 4« * — t* x i -f- a t» — r v * *; therc- 
for6> if I + 4*'^ — V* be a fquare nuaiber kfs than unity 
> th, 
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the conditions of tbt qucftion will be anfwercd. Make v =: 
^^"S then mu{ltf*+4^^' — ^*=aTquare, or, putting 

and in order to take oflF the two firft terms and the lait by 
tranfpofition, make it = a fquare whofe fide is cc + »^^-- 
a3^ and we find by reduaion, 3c = -8^ orin the leaft 
integers, c 1= 8 and * = - 3 : but h muft iiot.be a negative 
quantity ; v let ^ = i— 3 and ^ = 3 + f • = ^+5. ana 
fubftituting ihefe values for a and 3 we obtain Ad\ + i^rf 
+ a4^» + ic40</ + 4 = afquar€; fuppofe Its fide = «£« 
— a<Joy — 2 in order to dcftroy the firft and two laft tertns 

by tranfpofition, and we find d = 4i|-, bzz -j^'*^ == 

1513 ^:s:^^5il, and the fides of the triangle. required =: 

56 4553 

three fraftions whofe numerators arc »a6459*» ?^3»5'*i* 
and X8465217, and com. denom. 105904171 which w the 
anfwer (though fomcwhat differently deduced) given Dy 
Ozanam at pa. 604 of his Nouveaux Elcmens a Algebre 
(which has been handed to me fince I fent the quelhon lalt 
year) ; and this being the only ainfwer that the procels. thus 
far admits of, has been faid to be the only oiie that could 
be given to the queft. : But by artifices fimilar to the pre- 
' .. ... t r J 491050 75846408 . 

ceding, V will next be found =JJ^^ ^IJ^Iesil '' *''* 
and other values of the fides of the triangle correfpondmg 
equal to three fractions whofe numerators are 84*6546834, 
68190394825, 6870907a45> and com. dcnom. 766i694i65|» 
&c. &c. 

* Solutions to this queftion have likewife been received 
from Meff. G. Coughron^ J. Dalby, and 6V Hut ton. 

tXIIi;QuE 8 Ti ON 639 anfwercd by the Rev. Mr. Crakelt* 

Demonstration. Produce any femi-diam. CA of the 
annexed ellipfis, till 'CB iCJ :: the diagonal 
*of a fquare : it? fide, and having drawn the - 
tangents BD, BEy join the points Cy D\ 
/>, Ef and E^ C\ then, fince by couics, DE 
will be bifeaed by CB in F, by. the known 
prop, of tangents, CF : CA : t CA : CB : : 
(by Euc. i. 6.) CJ XCB-.CB* ^%CA'' (per 
quef^.).: r CB x %CAy and confequently CB . 
= a CF, or CF= FB ; whence the A s CFEy 
BED being (by Euc. 4* x.) equal in all rcfpedls, CE will 
^ .\ * ^ * ' • ~ " (by 
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ihy Eac. s7- 1.) be | BD ao^ CD |l 'i^^, afld tik«oc6 £7£ 
ami ^D coajugate leni-diametcrs, which is ^the firft thing 
to be proved.— —Next, draw CGI FD\ theo, by the coia- 
mon prop, of the tlliple, FZ>» : CC^ : : CA* — Cr » = 
CaxCF-^CF^ ^CF* tCJ*TzCFxCB ztCFiCS 
:; CFxCBiszCA^ :CB^, or FD t CG {:: %FD.%CG) 
IX CJ I CB. ^B. D. 

Th^ Rer, Mr. WiUhrif chkryc$ by way of corollary to 
liis demoflftration (which is both Tery concife and curious) 
that from pa- aox ot Simp. Geom. beK edit, h appears that 
' jiDHB viil be the greateft ellipHs that can be infcribed ill 
the rboipboideft formed by the ioterfe^tons of the taageata 
BD^ BE produced, a&d two others drawn parallel to themj 
veipedti^reiy.' 

^ ■ 

• Tbis property it alfo cvrioofly dcmoofbated by Mefll G^ 
C^ii, S. CUri, (?. C^mglfrM, J. Dolby, C. Button^ Plus 
Mmus (the propofarX T* Rvkifi/i/f, and Jlfx* Rovte. 

XIV. QvxsT^ 64O t^nfmHii h ti4 Rev. Mr. Wildbor<^« 

PlLO|icrtoit. Deleribc y/i^iRP the primitiTe, JTBikt 
iba giren kfikr cite. ROCw given 
great one, and the right circ. BDR 
tOttchiM ATB9 foppofe in £ : Front 
B ietam BD » the siren intercepted 
aic» aoidl tkrou^ £f de£;ribe^ O.D I 
to ATB, cutting the given circ. POC 
in Pi then, through defcribe the 
griat circ. ^T^ touching ATB in 7^ 
and it wiH be tlfat rMuii^ ;-*be«aufo 
the two arches OTi BDy touching ^ 
tha lefer circ. 4TB. smd being bounded by the fame pa- 
rallel QD^ are equal. 

Meff. 7. GHfchafi, Get. Ctn^br^m, J. DaJi^h CHuHon, 
. and W. Wales (the propofer) have lik^wifc favoured us witk 
cttxious projedtioos of tkia proUeasi. 

XV. QpasTnoii 641 an/ioeredty ihe Rev. Jtff. Crakclt. 

From the giv^n equation {x » ■■■ ■■ ' ■ ') by mukiply* 

tag, eompleating- the fquare^ and taking the byp. log* ia 

had 
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bad A := It. 1. o{ x^Vxx^j. But x (t= (7/>, fe< lire Itft 

ycar*« fig.) : x {€B) : : x h- Vx x — t (the angular velocity 

pf a body at D) ! * i -r- v^xx — i = the angular velocity 
of the fame body at B ; wheace the fluxion 6f the curt«1 

length wiH be =i.i X V»*3f — r -f^ ^^af-^i, atid th^ 
the length itfelf == the arch of that equilat. hyperbola^ 
which hath two for each of its diameters and x — i fot 
its abibifla s (wheo x xx xoco) to 14x0x3^8^, &c« 

Anfni)cr to the fame fy the Rtv. Mr. Wildbof e. 

DsscRiPTiov. With th^ center ^and vertex ^ defcribft 
the equilat. hyperbola AO f[\ draw -* . 

the afymp^ CL and ord* EG, Take 
EH ssRG, JR SI the hyp. log. of 
CHf and the circ. arc AD =^/?; 
then, drawing a right line from C 
through D^ take upon it CB = CE^ 
and the poitit B will be in the fpiral ; /7s» t^ 

and thus may points b^ determined ^ -^ 

therein 4a/ iiSitum* 

Demonstration. By conKs> CE a ■ /yj — — ^, 

CH^CE-^ A/CE>-^i, and by conftruc. ^/? = >^/> 225 
the hyp. log. of CH ; v CH xzNtoihtJD power, an4 

confequently CE:x:CB xz ■■ ■ \ as p^r qucdion.— — 

Morco^ ert ^he flnx. of th e fpiral ^5 is well known to be 
fis \/c£^ -i- 6'£:* . JD\ aad ^(7 = v/c*^> ^ EG* ; 

Likewifc, i?(7V=: Ci?» -1, EG.E^Grx CE.CE, ^^g^ 

(Jpfe) +^^ = ^^ <becau£b J? (7 = EH), EG.CHxz 

CHXE, —^^ARxxAD:^^ = f|; \:CE-.AD^ 

• ** . • 

sxEG*t and AB tz AG^ and bccanfe they both begin 
together, >/5 = y^6^. 

Computation. Becaufe when ^K=iocO, both it and 
EG are very great in com pari fon ofCA, the common ferics 
and approxtmacions ipr AG zrt ufelefs; but here the feries 
given atp. 5XX of Simp. F|ux. may be applied to ▼cry great 

advantage: 



bi;:W.»d ihi. of lb. c«r« b.yo.d rftog ««. Wy 
fmill, or quite incoifidenbl. m c.n.p.nlb» of the diff. be- 
ULxt'e/'nd M. Cl-ja = the A" of th,. fcne^vet, 
il«aflj = *3»tii; ■■■ this being fubtrwited fromCJ — C« 
X — (ffC/ beiog ^CL) gi™ ^C = I4ij-S»>i = AB,\ 
the length of the curre required. 

CoioLiAKY. The hyp. log. of CM (i)9u'999i) beiog = 
vsSoS. =" D, .hi. iiridSl by the whofe drcunifere.ee 
if the eirde. »ie«> lb" the body mJ have ronde .-.oyLJ 
?;™loS>T. round the ceoie,«hei. it. di«»noe therefrom 
i.tcoo. 

Meir. T. M,n (thepiopoW. C. Ctii. Ha.Ckrl.C. 
eSrn. !■ HMmi. »d Cfa. //.i;.» h.ve liltewife •"■ 
r«fe""hi. queOio" accordiog to the Sift of the piecediog- 
niethod.. yery nearly. 

rfc Pm" Qo«lTioii anfmnih Mr. Wm. Wales. 

J.et HZ?N'^ the meridian, H^ the horizon, .E^ 
the equator, Z the zenith, 
„d P the pole. Male S,F ^1.^-^ 

= the meafurc of the given fl>rV7S\ 

interval, and, having de- /UA /ll-V 

fcribed the cite, of perpetual 
.apparition. Nob,, defcribe, 
through f. the great circle 
ETD to touch It. Then by 
prop.ij.b.».ofTheodofln.s 

&'A;/^o^"i°l. ioie'rcepted between the circle. 
mMEFD are fimiilr and defcribed in the fame timewi* 
O^ Suppofe. now, the circle KKG to be.the paralW «] 
Sat-far whote ehjnge in axin, OM, ,s a max. and S" 
the narallel of that ftar whole change in azim. ^S s a min. 
iS the gi"»^nter,al of time, ZSM and ZCB being ■"■ 
ILals nalfini through R and C, the places of the mo Sat. 
SenCi^d in ,S. circle EFO. and Z if ihe .«o|^ 

, »hofepoleisQ. By >J"i 'l'"'? I","" ;™ i. A, dK 

.. MG. the chanee of azim. in ihe given time, la the oin . 
betweeJ & tfim. and fo » .W- f « is to be a maj.i 

S whcn^M- e" i",»«- ''".- '■'<•' ' ,XsS; 

eaufe ^ / and f f. are eoaltant quantities. Now IN » •"* 
meafureofihc J^-RZL; therefore when the change^ 
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azim. is a max. the diff. between the A RZL and its op-« 
pofite iide, /2 L, is a max. and confequently its fine is I'o 
too: But the ZL is ri^ht, and the fide Z-L given; alfo^ 
byfpherics, rad. : iio. ^L :: tang. Z : tang. LR, and by 
compofition, divifion, and equality of ratios, rad. '^fm.ZL 
: rad. —fin. ZL :: tang. Z -+- tang. L R : tang. Z — tang* 

LRi: fin. Z-k-LR : fin. Z — LR (by prop. 4* P» 58. Simp, 
Trig.). Now, the two firfl: terms of this analogy being con- 
fta nt, the hii will manifeftJy be a max. when thd third, or 
fin. Z-^ LR9 is fo, i. e. when Z -^LR^ 90" ; v the fine 

of their diff. Z — L H, when a max. = — ' S'T/^' / j J 51^4 

hence, having the fum and diff. of Z and LR, thofe arcs 
themfelves are known, and of courie every thing c\{e in tho 
ARZLi and, as ths ZLZP is known by the conftruc. 
the Z.RZ P will be known, and we (hall have in the tri- 
angle /2Z P, the iidea R Z and Z P with the included angle, 
to find R P, the parallel's dift. from the elevated pole, =3 
(in the cafe given) 109® a 7^', or its declm. 19® 27$' fouth; 
and this parallel the fun occqnies Nov. i8th and Jan. 22d« 

Again, becaufe F(7= Ji^.f, the change in azim. BA=z 
FC — J^5, which is therefore to be a min.; or LC — IB 
is to be a min. ; or, which amounts to the fame thing, IB 
-^ LC muft be a max. and hence the point C will be deter- 
mined cxaftly in' the fame manner that the point R was, 
and we (hall have in the A^ZP, the fides 6* Z and ZP 

with the included angle to find CP, =58*55^', and fo 

the declin. required is $1^ 4^', north. 

Scholium I. The declin. of the parallel iS^^f will, 
it is plain, be of the fame name with the latitude of the 
place until the circ. EFD comes into the pofition aod^ 
that is, to touch the circ. of perpetual apparition in the 
prime vertical, Z ^: For then, the intcrfecants Nal, d^ 
' oeing equal, (7^ + a^= 90**, which has been proved to be 
the cafe when the change in azim. is a max. or min. and 
confequently the circle Noh is the parallel required, and 
the ftar. rifes due north or fouth ; after which the declin. of 
the parallel 56*/^ becomes of a different name from theiat. 
of the place till the time given is 18 h.. when it becomes 
again ot the fame name therewith* 

II. In like manner, the declin. of the narallel KRG will 
be of a di£F. name uiitil the given time oe 6h. after which 
it becomes of the fame name with the lat. until the circle 
EFG touches the circle of perpetual apparition in the wefUrii 
piime vertical, and then it will be ag;un of a diff* name fronji 
Di^n ^^th' VjI. III. i\ the 



- j^i LAaiBi* DiAKllB. iJt^i/it/im'} >?», 
' the laiinide. And tU thefe 4tttnn. holi eqaally true, of a 

jlar moving from the horizon at felting, ooly the deciin. 
here raidio^be of the faoicnatne.with the lat. will there be 
. of a commy one, uid vice vtrfa ; for it is only coaiidcc- 
iog them as flats rifiitg to the Aotipodts. 

III. !□ all thefe conclunoDS I hare fuppofed the given lat, 
was DOi left than 4j« ; for if it be, the given lime may be 
fuch as to caofe the circ. EFD to cut the mend, between 
the lenith and elevated pole: in which care the queflion 
nay admit of more anfwers than one ; but they canaot al- 
ways be exhibited by this, or, I believe, any other geceial 
method. It may, however, be eallly done by others, adapted 
to the particulai cafei) where this faila ; but year limits are - 
much too nawow foi fo copious a fubjeift. — -I muft, befoi« 
1 take leave, return thanks to the ingenious propofer for 
bringing this que^on again under confideratioa, as I had 
pafled it over in too hafty s manner before ; the leafooa for 
which you are well acquaioted witfi. 

fht fame anf-wtrei hj tht Rn. Mr. Wildboro, 
\lte Prtf^er). 

' The annexed fcherae is an ol 
concavity of the eaftern hemi- 
Iphere, bounded by the luerid. 
QZJEli of the place, HO the 
boriion, M9»it equinoiSial, 
and the given hOHf arch is let off" 
frftB»P.to w; at • the Z.*nT 
is raadc = TST, »nd thus is 
the great circ. FhM defcribed. 
Then, by Gregory's Aftroo. b. t, 
prop, 40. the arches of the ctiui- ' 
roftial and its parallels inter- 
cepted between this circle and 
horizon kre timiUr, and aT r^ 

tec- Now.fuppofe the circle Fa » ,^ to be generated by the 
notiin of a point both ways from «; then, when the fun 
cr ftar rifes at d, its aliecaiion of aiim. in the time P», 
will be i/T*, and when at i it will be £/, tnd becaufe the Zs . 
Kt T, I, and a are rig^t, 7*/ will be c- ac; but ai:is=:^/: 
V */ is "3i/r, or the alteration of azim. when the phcenom. 
rifts at t, will be ~^ when it rifes at d, the diff. oeing /7* 

— tM : But in the right-angled ifofceles fpheric A FYa, IT 
i> the dtcrem. of FT^ and ea ef Fa ; and if i be taken for 

any 




atty other p^ttion of the lAoving point, if in the right * 
angled fpberical AFgk^ the decrem. of Fk is "ti that of 
F^, The laid alteration of azim. may ftill decrease by taking 
the point k nearer F, for the fame xeafon as at ^ ; But if the 
decrem. of Fk be equal to that of Fg, it can decreafe no 
further; for at the next point, the decrem. of Fk bein^ 
greateft, the laid quantity will be upon the increafc ; there- 
tire, when the required increafe of azim. is a min. the 
decrem. of F;f is = that of Fg»— — ^And in the very fame 
manner, it appears that when the paint moves the other 
way from a (^ being placed at the other interfeftion of the 
circle FaM with the horizon) the alteration of aziih. as 
the dediii. varies, will increaie till the decrements oi P M 

and VM are e^ual, and then it will be a max.-^ And 

hence, per fpherics and pa. a8o of Simp. Flux, is ealTly found 
jLkFg- iZ'> $i\ kg =: is^ ic/ , Z.Fkg=z'j6'* so'.Js'^^ 

5', i jff s= 310 5' the itar's declin N. required: gd=^%%^ a'* 
and thence^ ae aa? ro' , the min. azim. in % hours from ri- 
ujig corrtfponding, sP:=i%6'^ %%\y Vzz %^^ 14' the max. in- 
creafe (or alteration) in a hours, and Dy = 19' ayy > S. the 
^orr^fpondiAg decliiiation aiifwcri^ to Nor. 19 or Jan. m* 

Anf^er to the fame %y Mr. Cte. Hatton. 

"Let P be. the north pole (fee fig. ift preceding), Z tfa^i 
zenith, Htf the horizon, AC a great circle paffing through 
the bbjeifl: at its riling and a hours after^ defcribe the per- 
pendicular circ. Pu, and the. circles. F-^i PC^ ZA^ and 
^CS: Put^=rfine-ofi5*drZ^/'fA ^'=tt»^ ttng. c^ 
fine of lat. or cof. of ZP, //= its cof. or fine of ZP, x ±i 
s. declio. or cc^. of AP or PC, and -z = cofl of declin. 
or s. of AP' Tbcn, in the right-angled ipherical A PUA^ 

1 1 a :: z xaz = s. AU or iAC^ and henceis^z v^i-^t^zfit 
.*T- I — %.aa^z^ = tang. AC\ 2X£o^ 1 : b i: x i hx :=: co- 

^iaa\^PAU\ and hencie T+T^xxl"* c; fine ajad hx K 

i^bbxxT^ = cof. PAU. Ih the quadtaaral A AZP^ 

* t 1 ': : c : - = cofine and - v^«¥^v7 = Giti% PAZi 

z z 

^^Whcnci? r-^ bx^/zx-^ cc -f- z V^i 4- bbxx =2 ^.Z AC tit 
cof. CAB.' And in the right-angled fpheric al A ABV^ 

•J t tang. AC ; : coC CAB : tang. AS = ^a^i-^aazz 
*-.^ • I i * s 
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= ^^I -«-. and putting c = -^^^ ) j X ^ ^^.^ 

— a max. or xnin. ^Thi s in flux. &c. gives %€X s/dd-^xx 

s^bxdd-i-ae.xx — dde^ or x* — '3780667 xx = *ot9678S; 

andhenccx=Va668459or*iiiiao7='5i657i3 or '3334977, 
unfwcriDg to ji" 6' 13" and i9«* a8' 5a*, the two declinations 
required. 

This qucflion is alfo iogenioufly anfwered by Meffl 7. 
Chipthafcy Hin, Clarke G. Cougbron^ Sam, ADay^ and /• 
Hay cook ; but the prize of la Diaries for the folution thereof 
is i alien to the lot of Mi% Wm. IVaUs^ and .that of % to Mr. 
6V*. C^ugtroH* 

t • 

The Eclipfes calculated ft^- 1772. 

This year will prodnce four eclipfes of the fun, and iw^ 
of the moon, as under : 

•ift ecjipfe, of the ©, will be on Friday the 3d, day of 
April, about c in the roornicg; therefore invifible in £ng- 
lajid ; but will be fees in the northern parts of Afia* 

ad will be a total eclipfe of the D, on Friday the x^tk 
>!ay of April: Beginning ah. i6ia. i8s. Middle 40* sm-is* 
£nd jh. 49 m. 44s. Dig. ijdeg. aom. apparent time at Lon« 
doB, afternoon. 

NotCt This eclipfe will be over before the ]) rifes at 
iLondoo. 

3d will be an eclipfe of the 0, on Saturday the ad day of 
May ; invifible at London ; but vifible in North America, 
at near our xo at night. 

4th will be an eclipfe of the 0, on Sunday the a7th day 
of September ; inViuble at London ; but yifible near tht 
fouth pole, about our i o'clock in the morning. 

5th is a vifible eclipfe of the ^ \ on Sunday the iith day 
of O^ober : Beginning 3h» a8m. 405. Middle 5 h. a6in. as. 
End 7h. asm. a4S. Digits eclipfed i3deg. ^am. apparent 
time at London. 

Note^ The moon will rife totally edipicd at 5h. a4m. and 
continue io till about i4m. after 6 o'clock; when the ycr- 
tical limb of the. > will be^^ to amerge out of tbe ihadosr. 



. %th is a fmali fifiUe edii>& of t)ie^« on Mood Ay the 
a6th day of October : Begin. 8 h. %i m. Middle ^ h. ^o m. ift s. 
End 8h. 40 m. Dig. odeg. 6im. apparent time, in the morn- 
ing, 9t LosdoA.-^"— ^By the kti iageniotts Gael Morris't 
Tables. ' 

Isaac Ta&hatt* 

* 

"New ^ueJUons/ - . . .• 

I. Question 622, ty Tffr. JoM Shadgtftt. 

In friend(hip two fifters together refide, 
^ith virtue replete ; eaeh a ftranger to pride : - 
■ Maria fo¥ beauty with Venus may vie, 
— - ' - And Chje for wifdom Minerva defy : • 

Maria is prudctit in cv'ry degree, • 

l^hilft Cloe is courteous, good-natur*d, and free, 
f T&m what's under- written * thei r agpss I • aik-: . 
Biefolve It, dear ladies, nor think't a hard taik^ 

• Given i^'lf^tH.T^ ..f""^!'! to find the va^ 
hit of PS iht age of Marict^ and that of j^ the age of Clo^«' 

II. QuE^TiOK 643, t/Mf. Willi Spictr, 

» ■ - - • • 

A piece of timber in the form of thefruftum of a cone/ 
whofe girths at the ends are 10 and 3 feet, was roeafnred 
^y the cuftonury'way of. taking i of the girth in the middle 
for the 5de of the fquare : Now, if the.iaid piece of timber 
ht cut into two pieces at the diftance of 14 feet from the 
Hftill end, and both the pieces meafnred according to the 
fame method, they will amount to 7 folid feet more than 
t^e whole piede: Required the length of the faid piece of 
toberi - * 

IIL.QyisTioN 644, fy MrTzul Sharp, 

Given the fiim of the tranfrerie and conjugate diameters 
•fan ellipfis ts 100, and the difference of its ar^a and that 
df its greateft infcribed parabola = 845*73 : Required the 
area oithe tUipfis, and the axis of the faid parabola ? 

IV. QvESTioH 6dSf fy Mr, Steph. Hodges, at thr 
Right Ron. the Earl Spencer'/, at Althorp. 

Having given a gonttmon pgrabpla ;.it is requited to draw 

a tangent th^f eto fo^ that a right line drawn from- the poiB« 

, . I i 3 of 
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of contaA to t i^ven point witbiii the fame, may be the 
ihorteft poffiblc \ 

V, Qo»$TioM 646, Ijf the ReVf Jtfr.^'Udbpre, 

The difference betwixt the perpendicular and bafe, the 
difference of the fegments of the bafe, and the differeoce 
•f the angles at the bafe being given, to ^onftrud the tri< 
angle? 

yi. QuBiTiON 6^1 f h flfr. T. M06. 

From the given point E in the fide DR produced, of the 
given redan^Ie BVRF, to draw a right liiie £ ^ cutting 
the (ides RF, DBy thereof in a aad Cy and the fide FB pro« 
eluced in j4 {6\ that the trapezium CDRa may be to the 
A ^^ ^ fo formed, in the given ratio of f»to ft. 

VII. QuBSTioN 6469 fy Mr. Ifaac Dalbj* 

In^the nght-angUd plane triangle, there is given one of 
the legs, aiu> a line drawn parallel thereto and terminated 
by the other leg an'd bypothenufe ; to determine geometric 
tally, the triangle fo, that the re^angle under the bypo- 
thenufe and a line drawn from the acute angle next the 
p^ven leg, to the point where the faid parallel liiae meets 
that other leg, may be of a ^yen majgnitude. 

yilL QuiSTioM 649, tyMr.S.O^Uf 

Two lines j4B^ AC being given in pofition^ and a point 
P in one of them KAB)\ it is required to draw from tbenco 
a right line PH meeting the other given line AC in H fot 
that if another right line H I he, drawn to meet AB and 
ihake a given angle therewith, the perimeter of the trianglft 
i^m fo formed may be the leaft poiEble. 

IX. <5£EST!0N 650, fy Mr. J. Chipchafe. 

On a certain day lafl fumnoer, at a quarter pafi midnight* 
^^ben the iun was juft rifing, a per ion fet forward on a 
journey along a parallel of latitude, which he ^nded at fun*, 
fet, having by his watch performed it in 24 hours | at noon 
. tlie greateft madow of his wallcing-fHck (which is zi ^^ 
long) exceeded its fbadow when piaced perpendicular to 
the horizon by 1*512167 feet ; from whence is required the 
latitude he was in, the day of performing the journey, and 
diHance (rai^eUed? 



X. Qo5»TiOM 6$tt fy Mr. W. Chartfcuj, 

The latitude of the piace, and the pofition af two houN 
tircles, with refi)e<5l to the meridiaq, being given ; it is re- 

Jiuired to determine what the declination of a fiar muft be. 
o that ia paffing over the intervai contained between thofc 
hour-circles, the. change in altitude may be the greateft 
pofHble.— Thb queftion ha$ been propofed before, bu$ 
iierer anfwered. 

XI. QyiSTiON 6j«, h Mr. Cha, Hutton. 

'If water runs thiough a pipe i\ inch diameter witl^ & 
toiftflant velocity of ^ feet per fee. into an empty conicaf 
ii^ei, haring a hole of i inch diameter in its bottom : Re- . 
quired thetime when the furface of the water in the reflel 
will bejaft z foot above the bottom of it; alfo, what wU) 
be the greateft height to which the water will rifeip and the 
time in which it will rife tQ the iaidf greateft height, the 
the diameter of the bottom of the veilel being 3, the di^- 
ipeter of the top 5, and ^he altitude 6 feet ? 

XII. QucsTioN 6j3, hy AftroaQmicas, 

To Inveftigate or demohftrate the nature of the curv^ 
which a fixed ilar by means of the abberratioo would appeajr 
to defcribe, if the earth» indead of revolving in an ellip£LS| 
was to move in a parabolic or an hyperbolic orbit. 

Not^ this curious queftion has been propofed before, 
but as it was thought tohave been neither inveAigated nor 
fully demonitrated, we have been requeued to re-propofe itt 

XIII. QuESTiOH 655, hj the Rev. TWir. Wildbprc. 

Abftra^in^ from refra<Sion, at what time on the Aiftpf 
}une, atSalton in Norway, lat. 67^ N. will the v«^city of 
the (hadow of thefumipit of an cre6l objed be the greatol^. 
polfible on an horizontal plane ? 

The Prizy Question, h) Peter Puzzlem. 

Sappofe a body to be faftened to otie end t)f a firing, the 
tfther end whereof is faftened to a fixed point r, and fuppofe 
it to beitnpelled from a certain given point b with a given 
Velocity in a dire^ion at right-aQgles to^^ : To find the 
law ana diredtion of the force which mu(t continually adl on 
fuch body fo, that its velocity fhall vary according to anj 
propafed law, and itfelf be always found in a circle (whofe 
center is-^J revolving with aay propofed velocity about the 
gbren fixed diameter bcd% ^ejiions 
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I. QyisTioM 6^2 anfmserci. 

PUT » « + jr^ = tf, xjrrrw, xot^ = tf, and 45^77*^5 = J, 
tnd then the giren equations become v 4- 'u' = ^ and v^ 
— »<«;*>+ w* r:^, from the former of i)vhicht»=: IX— ov, and 
that ralue fabftituted in the latter of them, &:c. gires iv' -^ 
•a;* — tanu^ t — a a*, vhcnee w =2 357, and cobfequently 
from the firfl giTen equation^ xx-^-axy-^yy =: a-hssf 
and XX — axj'-l-jFjr^tf — J x 357 ; and thence x and/f =• 

iVa^^rTsI ^ iVa — i^zsJ =^"31 and 17,* or 17 and »x, 

the two ages required. According to this method th<ft* 

anfwer is gtven by Mefll J^&pb C^nvleyt Wiliiaf/i Dent^ 
Pamfhagusy Wiliiam Reynolds^ Alex, R(m:e, and Michael 
Taylor ', but as x and y are concerned exa^ly alike in Both 
the given equations, MeC John Jfpland and IVilliani Smart 
put y = 4 the fum and i/ = ^ the diff". of them, and then find, 
by an eafy'procefs, 64</* — 511*8 af* H- 407447^^* -^ 
^5467952 = o ; wheitte <^ =? j, and the ages required come 
«rot the fame as above. 

Mr. Geo, Coughron, by tranfpofing xy in the ift equation, 
and iquanng and taking it from the 2d, dechices the cubic 



equation xy^^ — Jy»* -j taxy/rr^ h — aa\ f rom wh ich xy 

= 357, andx:+» {piV^X'^txy-{'yy) ^ Va-^ xy :=z iZi 
aod thence x andjr are. found the fame $is before. 

Meff. Tho. Adcock, '7. Barflett, C. Burton, J. Daily, /?.• 
Dentng, MarkElJloiy Ediv. Fidler, Wm. Kingi BenuUy 
Mellor\ J. Parker, Wm. Richard/on, Ahr. Robert/oh, Tho. 
Robmfott, J. Shadgett (the propbferj, Tho. Smkhy Wpt. 
Splcer, Elean, Suggett, and frm. fVilksn have likewife an- 
fweredit; and Mr/fFm. TVellj^s anfwer is as follows, viz. . 
Friend Shadgett, 1 thought fit to try 

If I could find your x and y : 

Your X then wants three of a fcorc. 

And J*, I find, is juft one more.* 

♦ Viz. i7and3X» 

IL Qui»% 
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11. Quest JON 6^^ ^nJwreJ iy Mtf ]. AfplancI, Mark 
Elllob, J. Turner, Wm. Smart, antlWtn. Wilkin. 

-Put X = the required length ; then by the natur e of th^ 
^one, ;^ J 7 (= 10-3) :: 14 :^^^ = 2^; and ix *^ + 6 

^ * X X ' % X 



= ' and - X — + IS = ^ arc the girths of 

2X % X 2X ■ 

the two places refpefliyely ; whence ^ 7" ^ j X 14 + 

^5-^-^. XT=1;=:I3| X * + 7, by the queftioft; 

reduced, 23 8 i =9604, and x ,=: 40^- feet, the length re- 
quired. Mr, C, Cougkron^ after his folution, which is 

Very iageniousy-refers to Mr. Huitons Menfuration, where- 
by may be feen how to cut it fo> as that the content of the 
two parts may amount to the grcatcft quantity poiEble, 

• 

It is ilfo ingeniottily anfwered by Mcff. 7. Bartlttt, 7. 
C^ley, the Rev. Mr. Crakelt, J. Dalby, R. Dening, W. 
Dent, Edvj. Fidler, JV. King^ Beivley Mellor, J. Milbourn. 
W. Reynolds, Abr. Robert/on, Tho. RMnfon, Alex. Ronue, 
fr* Spicer (the propofer), and Mich. Taylor. 

III. QuasTioH ^44 anpweredby Mr. Ifaac Dalby* 

. It is eaCIy (hewn that the axis of the greateft parab. thai 
•an be infcribed in any ellipfis is | of its cenj. diam. the 
•▼trtex being at the extremity thereof. Put xoo = «<«^ 
*45'y| = b, '7854 = r, and Iti a-^ x and <f — * reprefent 
the t ranfverfe and conjugate diamettrs of the cUi pfe ; th ea 

i X %a — 3 X is r= the axis of the parab. and 4 X a — x the 
^dilt. between the center of the eflipfe and the parabola's 
great eft ord. and by the prop, of the ellipfe, ^ — x : d + # 

t: : ViX<?— xl* —4 xJ^* : TlrxVW = the para- 
bola's gre ateft ord. and^r^ — xx\/tV = its area; whenct 
per queft. aa — xx -/tV ^ aa — x x Xv-^b; and by re- 
duction, xx = tftf»— 3-5- v>— VtV = 100; confequently <x 
s= 10, and the diameters of the ellipfis are 60 and 40, and 
^e axis of the parab. ^o« 

'Coaot^- 



C01.OLLA1.Y. The area of erery ellipfis is to tbat of itt 
greateil iaicribed-paiali. at ^8/4 is to v'tV* ^r ai 5*1416 8» 

The ReT. Mr. Crahlft folutioo is almoft exadly the fame 
5irith this ; aad it is likewife aafwered by Mcfll /. JMdnd^ 
J, Bartletff ^- Goughron^ J, Ctyiuley^ IVm, Dent^ iVm, Rey^ 
miiiss Tbih Robin fon^ Alix. Bovu^, IVnu Smarts A Shai^ 
(the propoftr)» Wm^ Splcer^ MlcL Taylor^ J. Turner^ aad 
Wm. mikin. 

IV. Qui sT I ON 645 anpwertd fy Mr. Geo. Couglirom* 

Let V^R be the civen parabola, P the .given point, / 
the required point or centad, aad let 
JG and PC be JL 10 VR, and PF || to 

the i^ne. Then, iince P/ is to be a ^ 

mtnimam, it raanifeftly »nft be J- to the ^!^ 

currc at /, and therefore, per Cm. As, ^ 
BG : GJ:: PF (yC^ VG) ; F/ sr 

Cl'-CP; whence SGX 01— PC s= 




.y !R 



t? 7 X VC^VG ; which equat. is «e- 
Bcral let -rtie nature of the curve Vl^ 
be what it will, and from which and die . 

•relarion between VG and GJi the lines VG^ G /, Bci:. majr 
be determined; for both VC and CP «re given, and BG 
it determinable from the.cquation of the curve. " 
When the curve, is a parab. as given in the duclts let VC 



Xp'^a >^py ^ \ipp t ^^^^ whence jf may be detenniacd* 
Jnfr»er /• ihfiime iy Mr. Burrow. 

From P, th^ given point, dr^w PC J- te the c^cit Vk^ 
tnd take C-D therein = | the parameter, and draw DK\\ to 
CP : with DK and DjP as afymptotcs, -defcribc an hyperb. 
ilifS' through P, cutting the parab. in /; -draw the right line 
P/, and it will be the min. required. 

]>£ttONSTaA« Draw IG \ to PCjj^i continue IP ta 
meet VR and DK ijiB and K: then /^= 5P (by prop. 7a. 
b. 4. of Emerftn^s CDnics). whence DG :^eB\ Confe- 
««ently 5G^ =r C£> =; the femi-parametcr, and thcrtfore 
(by prop. IX. b. J. of Emer. Conict aforefeid) Bi^ t** 
" . - . J ihorteft 



f ihorte/l luae that can be drawn from B. Alfo, PI it the 

morteft that can be drawa from P to the curre: for if not. 
let PN be it, and join B, N; then BN iscrBI (by what 
has jnft been fhewn), and BP-^ PN (cr than BN, ij 
!M) Euc, I,) is therefore, much- greater than j5/; take away 
BP' which is conimon,^ and there remains PNe^PI; butit 
was fuppofed '^PI; therefore PI is the line required; 
perpendicular to which draw IT, the tangent required. 

Ingenious foJution* to this qneftion have Hkewife been 
received from Mcff. J. Afpland, the Rev. Mr. Crakdt, 7. 
-Oalhyr S. Hodges (the propofer), T^9. RMnfon, Alex. Ronve. 
Wm. Stnafty Michael Taylor, J. Turner, and Wm. WUkin. 

V. QuijTiOM 646 anfweredly Mr, J. Chipchafe. 

Construction. On JE the given diE'of the fegments 
of the bafe, defcribe the fegment of a 
tifcle capable of containing an angle = 
the given diff. of the angles at the bafe, 
and take AG == the given difF. of the 
bafe and perpendicular, and bifedling 
GE in F, erc6t the perpendicular Er 
rziEG, and drawUhe right, line F 7-5 
cutting the circumference ini?; from 
i^hence upon AE produced, let fall _, 
the perpendic. BD, and having taken 
BC=zDE, let the points A, B and B,C bt joined, and 
>^i?C will be the triangle required. 

Demonstration. Join the points E,B; then the angles 
BEC, BCB are equal, and the Z ABE is the diff. between 
the angles at the bafe BAG, BCA {BEC) by 3a Euc. i. 
which IS of the given quantity by conftruftion. Alfo, bc- 
becaufe DC -DE by conftruc. AE is the diff. of the feg- 
nients of the bafe, which by hypoth. is of the given mag. 
likewife. Laftly, EI being =: EG = i^EF (by conftruc.) 
D.B}fr\nhe=:%DF = 2D£'^%EFz=CE +EG=:CG; 
vckence the diff. of the bafe ACa.nd perpendic. D5 is = 
AG, the given diff. by conftruc. — «-In this folution tho' 
bafe is fijppofed to be greater than the perpendicular; but' 
if the perpendicular be greateft, the conftrudlion will be the 
ikme, only AG mufl be {^t off the contrary way on the bafe 
produced. 

In this manner exceedingly near it is alfo conftru<fbed by 
Meff. Geo. Coughron, H, Curtis, J.Turner, IV. Wales, and 
the Rev. Mr. iVildbore (the propour) ; and Meff- J. Afpland,- 

nmt 
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Wm. ReyncUsf Tbo. Robin/on^ Ale^. Rcwe, MtcL TajUr^ 
aDd Wm* Wilkin have anfwcrjed it algebraically. 

yix. Ifaae Dalhf% conftni^ioa is confidcrably dificrent^ 
And truly iogeoious; and the Rev. Mr. Crakelf% con^u^oi| 
is as follows, viz. 

Upon DBt egnal to the giveo diff. of 
the icgments ot the bafe, defcribe the 
iegment of a circle capable of contain- 
ing the given diff. of the angles at the 
bale ; and having taken thereon and on 
an indefinite perpendicular bifeding it, 
EN and £ F reipedlively equal to the 
half and the whole of the diff. betwixt 
the perpendicular and the bafe, through 
N and F draw a right line to meet the 
circular arc in A\ then draw^^Cj to BD^ and join the 
points AtB\ CT, B^ and ^i?C will be the triangle required* 

DEMONSraATioN. On ^C* let -fall the perpendiculars 
DH^ BIf and draw DAi then (ince, by 29 Euc. i. and a* 
of 3d, AGzzGC, and HG (by 34 Euc. j.) = D£ z= EB 
^by conftiuaion)=:^/, therefore will JH = IC, and A I 
— IC = HI at DB. Moreover, by (un. triangles, FE ; 
EN :: FGiGJ t • but by conftruaion FE is = twice EN ; 
wherefore FG will be = twice AGz^JC; and confequentXy 
J?/— JC- EG --JCzzEF', and the diff. of the angles 
B CA BA€ is manifcfUy = the Z.BAD. 




VI. QuRSTiOM 647 anfwered hj Mr. T. Moft 

{tbi Pr9pcfer). 

CoNStRUCTioN. Bife6lD/2 in r, and take rG:=:Er\ 
alfo, in.^^ produced) take EN ^ 
fourth proportional to /», n and 
DRi and upon 6^ A'' defcribe afemi- 
clrcl'e, and ereft the perpendicular 
E M meeting its circumference in 
Ml then in FB produced, take 
}}A = EM\ join E,A and the ^N JC E^rjj 
thing is done, 

Demonstra. Draw (7LXC/S meeting AEva Li then, 
hv the prop, of the circle and conflruc. the rcdangle NEG 
^^M^^AB\ and therefore EG lAB :; AB : EN-^ 

but 
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but by Qm, As, EG : j4B~ i\ GL : BC \ whence, by 
eqaality, AB i GL : : E N i BC\ but by conftruftion, 
Er = r&, RrzzrD, and (7L || rw; wherefore £rL = 2r«; 
and confequently the redtangles contained by AB, BC, and 
EN, ar», and alfo their halves,. are equal: whence w be- 
ing to « (: : DR : EN by conftruc.) : : DR X r« (= trapez. 
CDRa) : iJJVx r;r (=:i/^^ X BC = A ABC). 

ikTr. G. Coughroa 

Conflrudls it by taking BA fo, that «r may be to i» : ; 
ED* —ER* : B^* \ then drawing EA, the thing required 

will be done. ^For, by fimilarity of As, the AE DC z 

A ERa :: ED* i ER*j and divided! y, the trapez. CDRa 
: ED*—ER* :: AEDC: ED*:: A ABC: AB*,Knd 
alternately, the trapez-. CDRa : A ABC i,:: ED*^ER* 
: AB * ) : : w : a, per conftru(51:ion. 

Anpvoer ts the fame by the Rev. Mr. Crakelt* 

Construction. Upon ED defcribe a femicircle, and in- 
fcribe therein E I^ E R, and divide E D In S in the given 
ratio oifv to «; then take jff/^(in FB produced) zz a fourth 
proportional to ES, ST(,S. to E D aod meeting the circum- 
ference in T) and D I, and draw ACaE for the line re- 
quired. 

Demonstration. ByEuc. 6. 19, iht AEDC: AERa 
:: ED* : E R* l v bydivifion, permutation, &c. the tra- 
pezium CDRa : ED* — E R* : : AEDC : ED* : : 
A ABC : BA^\ whence by permutation, &c. the trapez. 
CDRa : A ABC :: ED* -- E R* or ED*-^EI* zs 
(Enc. I. 47.) Z>/* : SA* :: (by conftruc.) j?5» : ST* =3 
(by i5rop. ot the circle) ESXSD :: (Euc. 6. x.)£^ : 5/> 
: :'jw : /r, by conftrudlion. 

Wc have likewife been favoured with ingenious and ele- 
rant conrtru^tons to this queftion from Meff. R, Burrdw^ 
f. Chipjchafe, /. Dalhy, J. Turner, and the Rev. Mr. Wild'- 
iore; and algebraic folutions from MelT. 7. Afplandy Wnr* 
Reynolds, Tho. RoHnfon^ Alex. Roive, Mich. Tajfhr, and 
JVm. Wilkin. 
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VII. Question 648 anfnueredby Mr. Ifaac Dalby, 

Construct low. At right angles to the given bafe Cv 
take CB fo, that their redlangle 1 

may be = the given^ magnitude. 
Upon BC let a leraicircle be de- 
fcribed, and produce BC fo, that 
BD may be a fourth proportional 
to the given parallel line, the bafe 
CTt; and BC\ alfo, produce Cv to 
make vW a. fourth proportional to 
BD, CD, and Cv: Bife(fl C'/f' in 
Ky and draw the line DK\ with 
which as rad. and cent. K, defcribc 
another femicircle meeting CW produced both ways in G 
and^; from D to the former femieirc. on BC, apjjly DP 
ziz CGy producing it to meet the circumfetence again in /J^ 
and on D/^ produced let fa-1 the (Serp»odic. ^ i£^ cutting 
the faid femicircle in w; join B^ R, and B ^R will be the 
triangle required. 

Demonstration. Join Rm., mC^ CP, BP\ and<lraw 
ClVyCOiB^, BR refpeftively. By Euc. 3. 35, gCiCD' 
\'. CD \C^X- ^^3 by conftruc), and by Cm. As, DO 
: DC :: DC : DP; v (5. ^) DO =: gCj; but, becaufe 
Kg, KG are equal, and CIV'\% bife<5led in A (by conftruc^, 
WG is =: Cg\ -: OP zz CIV. Moreover, the Z.s BmC^ 
£ ^P being right ones, Cm is )| P^; confequently the 
arcs f«/?, oP, and their chords mR, CP are equal to each 
pther refp€<5tively, and thence iJ?^/2 = PJSfi but, by fim. 
triangles, BD. : CD i: B^iCN : t ^R (PN) : NO, 
and bv condrnc. BD t CD :: Cv : vlV\ whence by equa- 
lity, P N : NO t : Cv : vlV, and, compounding, OP : 
CW : : NO : vlV\ but we hav« already proved that OP -^z 
CW\ V (5. 0.) NO = vlV, and confequently P N {- ^R) 
zz Cv, the oafe. Again, by fimilar triangles, B/n :li^ 
(:: mS : ^R) : : BC : BD; v fnS is = the given pa- 
rallel line, by conftrudlion. Laftly, by (im. triangles, BC z 
CP (?;//?) :i BR : ^R; whence mR xBRzzBCX ^R 
(Cv), the given magnitude, by conftru6tion. 

This conftru<flvon, though lefs concife' than fome others, 
may perhaps be found acceptable to.fome of our readers, as 
it is derived from firft principles only, without either tranf- 
forming it to another prob. or calling in the allidarice of 
any other prob. already known in order to its folution, &'c. 
' whereby it appears to be an original, independent problem. 

Me(r. 
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MefT. G: Cokghron, the Rev. Mr. Crakelt, S. Ogle, J, 
Turner, PK IVales, and the Rev. Mo IViidhore h^^Q con- 
ftruded this problem in a neat, eltgant, and coiKife man- 
ner ; and Meil. J, Aftland, T. Robin/on, Alex. Ronve^ Mich. 
Taylor, and Wm. Wilkin have given algebraic iolaiions to it. 

VHI. Question 649 anfweredhy 7>fr..Burrow, 

Construction. Draw PK making with the given line 
j4By the given angl^ APK^ and de- 
fcribing on ^^ AT a iemicirc. take // IV JJ' 
== the diflF. between AP and PK, //\>^ 

and apply it therein from A, and x/V\f 

join K, IV: then draw PS -L to KIV, j^ 
cutting A Kin H, the point required ; C 
for drlwing NI || 10 PK, PHI will, 
be the triangle whofe perimeter is a 
miniqium. 

Demonstration. Draw^i? | to PiTand zz AP^ and 
join K, H, and draw KM I AP, meeting AR in M, and 
continue IH to meet KM in -AT and KR in r: then I fay 
the perimeter of the A /'///is always = P//-Hi^5 + /AT; 

for, KH : KA : xPlxPAxx Hr lAR^ but />^= yi/ft 
(by conftruc); v P I'=zlir, and /f 5 is always = Nr : for 
fince HS and ^/^ are each -L to KW, AlV : HS :: AK 
: HK XX APiIPii MK : NK : : MR : A^r : but AiV 
zzMR, each being fey conftruc. = AP — PJC: whence 
BS = Nr: thercrore HS 4- HN=: PI, and PH^HS 
+ /iV == the perimeter of the A PHI, as^ was affirmed- 
Now, the fame holds true wherever the point H is taken 
betwixt A and Kx but of the three lih^s, which conftitute 
the pcrim. IN 19 always the fame, and, therefore the perim. 
will be a min. when the fum of the two variable lines PH 
and HS h fo, and that will evidently be when they make 
one flraight line P /^iS -L to iSr^. 

The conftru^ons by MefT. G, Coughron, the Rev, Mr. 
Crakelt, J, Datby. S. Ogle ( the propofer), J. Turner, IV, 
Wales, and the Rev. yix/tVildbore , ^x^ likewiie exceedingly 
elegant and ingenious; from which, by way of coreliany', 
and remark, they have, in a curious manner, pointed out 
various limitations, &c. to it, but our great want of roodi 
at prefent obliges us tO' omit tUem. 

MefH?. Afpland, Tho^ Robinfon, Alex, Ronve, Win, Smart, 
Mich.Tayhr^ and Wm, Wilkin have folvcd it algebraically, 

K k a IX. CiyEs- 
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IX. QyiSTioN t^o anfrxered ly the Rev. Mr. Crakelt. 

It will rcadiJy appear that the faff will cafl the greatcft 
.iha^. at the civen time, when the 
fun's r^ys fall upon it in a per- 
pendicular direfliont therefore, 
if TS B and S^Z be fuppofcd 
two right-angled triangles, hav- 
ing ^r(the given ibff = sffcet) 
perpcndic. to the horiz. *S^, and 
== SA fo inclined to it as to make 
its flwd. SZ A max. as Irkewife 
TB I to JZ, they will be fmi. ' • 
and equal, and of courfe SZ — SB = BZ = i*3a2i67 feet 
= TB — SB, and thence the /,TB S or JZS = 47"^ o' 

4a*' = the fun's .merid. altitude. Now, with ZJ rad, 

dcfcribe the circumference of a circle interfering *SZ in H, 
ind whennroduced in 0, and having let fall J I J- on NZ, 
.drawn zZ J thereto, and made OF = the verfed fine of 3^ 
45* the given time of the 0's rifing after midnight, perpen- 
dicularly to HO apply to the circumf. of the ikid circ. LD 
a fourth proportional to II Fy FO, and JI; then draw AD. 
cutting HO in C7, and perpcndic. thereto ZjP, and PO will 
be = the latitude required. 

F*r, i£ PG be the reprefentation of a ^lerid. sire pa'ding 
- through G and meeting /i^ drawn through the center Z | 
to AD^ in the point K, by the nature or the orthograph. 
projeft* ^m. triangles, and conftruc. it will be iff AT : KJ^ 
:: AG : GD : z AI : LD :: HF : FO^ or, by compo- 
fition, E9i K^ :: HO i FO, and confequentty, K^ 
(correfponding to the femi-no<5burnal arc GD) = rO^ aa- 
fwering to 3*> 45' as « ought. 

The calculation will from hence be very eafy ; for, Gnce 
\Z A^and AT^^are reipe<5lively = the cofine and verfed fine' 
of 3** 4^', and AI:=z fine of 47* c/ 41"' the 0's merid. alt. 
by fuppofing ZAoiZEzzT, will be had DL{:=:^ K^X 
Jl-^EK) = '0007839, the nat. fine of c** %' 4'^" the <=)'$ 
ieprefT. at midnight; therefore by the nat. of the fphe rc, 

the comp. of the required lat. i^i? or z P {= i X HA-^OTy^ 

= »3* 31' 42^ and the 0's declin. = ^y^ (= 4 X HA^OD} 
'= «3* 49' > giving June ai(t for the day on which the tra- 
veller performed his journey. — —Lalllv, if a degree on the 
equator be fuppofcd to meafure 69^ miles, we ftiall, by fim. 
fcftors. have i : fine of a3*' 31' 4*" : : 69^ X 7i : ao8*o843i 
&c. miles, the length of the required journey. 

In 
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In this manner nearly the folution is alfo given by Mc/T. 
7. Chipchafe (the propofer), G. Cottghron, J. Dalby, 7. 
Turner, W' IVaies, and the Rev. Mr. IViUhore. And Meff. 
Ed'w. Fidlery Tho. Rohinfoh, Alex, Ro^e, Elea. Sugg^tt. 
Micb. Taylor, and m Wilkin have fqlved it aJgcbraically. 

X,Question65I anfwered ly 'the Rev. Mr. Crakcft. : 

^ When the change in alt. or Z*?— Z0, in the given time 
\i a max. the ZsZ©/>, ZSP will, by 
art. 293 of my tranflation of Mauduit's Tri- 
: gonometry, be equal ; therefore, ii h and h' 
be put for the hour angJes ZP0 and ZPS, 
L tor the lat. or qomp. of ZP, and D for 
the required dcclin. or comp. of P0 = 
PS, we fhaJl have, by art. 214, fin. h H- 

cof. D X~taDg. L -^ lip. D x col. /6 = tang . 

Z0P-fan. Z*SP = fin. /^'-~cof. Dxian.I^zhn.Dxcof.;^', 
according as the AZPS is acute or obtufe; or, by multi- 
Paying, dividingby cof. D, fubftituting tang, for -^ , and 

coi» 
tranfpofitiod, fin. h' X cof. h X tan g. D zp cq{. /)' Xfm./ X 

tang. Z> = (by art. 85.) fin. ^' =p ^ X tang. £) =:hg.y - --fiZ^ 
X tang. L ; and therefore, by art. 87 and 9a, cof. i x7— ^ 
: cof.'i X b'^/j : : tang. L : tang. /), and fin. J X 6' -^ A 
: fin. i X ^' — y6 : : tang. L : tang. D ; which are the two 
theorems given on p. 189 of the sTbove-quoted book. 

We are alfo favoured with ingenious folutions to this 
gueftion from M^{r..G, Cous:hron, J. Dally, IVm. SfTiarU 
W. Wales, and the Rev. Mr. TVildbofe. 

XI. Question 652 anfwered by Mr. Hutton, 

(the Propofer). 

Let X denote any variable height^of the fluid in the Viii'^ti, ' 
and z the correfponding time, «7=: 3^-5-, p = the are:v of the 
feftion of the pipe, J)= that of th,;; hole in the veilcl, and 
a = the velocity of the water in the pipe. — -«Thcn hy/mx 
= the quantity running out of the veiTel psr ftcond (fee p. 4 
of my. Math. MifcoL), and ap =: the quantity running in 
per fectind : wherefjre ap — h^rnx =: the rate. of the 

vefTel'-s filling per fee. and confi^quently apz — hz*,/tnx 

will be the increafe in z time, and is therefore = th.. flux. 

K k 3 of 



it) Ladies* Diak.ib8« l^RolUnfon} 177S 

of the quantity m the veflel. Now» the veflel bjeitig givcn^ 
by the rules oi menfurationy the content of the part whole 

lieight is X, will be found = tV X x x + 47 x ■+• a4 J X 'l^SA^^ 

whofc flux, er f Xxx + i8x-4-8x X '7854x» muft there- 

fore be = <i^2 — As\/«x: whence z= 7— X 

x> by putting the given numbers inftead of h^ m^ a, and p, 

Aiid making r=:2-£-a, and /=-^; orz=: ^i- — i 

m 

X V, by putting v» for x: the fluent of which is 2 = 

4rr 3r* ar* r* 

+ ^/'^ */ X hyp. log. of ^_^^^ ; which is a ge- 
neral expref&on of the time for any alt. vv (x),— Now, 
when X = I foot, v is = i alfo, and then the abore expref- 
iSon brings out 4' 47' 55s* for the time when the water will . 
be one foot high ia the vefTel. 

Alfo, Cnce the greateft height is evidently when the water 
runs as faft out otthe reflel as it runs in by the pipe, / — rv 

murt, in that cafe, be = o; v w = - = 1*65*983, "and x 

(=t;o) = »*73a35» feet, tljc greateS height of the fluid. 

But when / — rv vanifhes, the expreifion — ■ becomes 

infinite, and the value of 2 infinite alfo of confequence ; fd 
that the water will be an infinite timein rifingto theiaid 
greateft height 2*732352, that height being the limit to 
which it continually approaches from nothing, but to which 
it can never attain m any given finite time. 

The folution by the Rev. Mr. WHdbore is very ingenious, 
and founded on a new principle, which our narrow bounds 
cannot contain. Mr. u. Coughren^ Mr. J, Dalbyy and the 
Rev. Mr. CraktU have alfo favoured us with ifigenioas ao* 
fwers to it. 
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XII. QotSTfoH 6si aftfijDeredB/ Mr. W. Wales; at 
at t^Sfff Regueft it nvas re-propofed^ 

Let VER reprcfent the conic- fe^Stion in which the earth 
is fuppofed to revolve, F-ihe focus, V 
the place of the perihelion, £ the 
place of the earth at any affigoed 
time, and S that of a itar : Draw the 
tangent ET^ which will give the di- 
rdElion of the earth's motion at Ey 
take EoL to ESy as the velocity of 
the earth when at E. is to the velo- 
city of light, and V^i -L^f, as the 
velocity when at V. From 5, on a 
plane paiEng through the liar parallel 
to thai of the earthV orbit, draw SB 
and SAy = and \ x.o~V^ and £«, and A and B will be the 
apparent places of the Itar in that plane, when the earth is 
at^ and K, on account of aberration. Let fall on ^7* the 
perpendicular FP^ which, it is well known, will be reci- 
procally as Euy or its equal SAy moreover, FF will be 
reciprocally as SB. Now, if the traje<5lory VER be a 
parabola, the tang, which is drawn parallel to the axe will 
beat an infinite diltance therefrom, and the perpend, thereon 
from F will be fo likewife; its reciprocal therefore is =o, 
and fo the path in queilion paiTes through the points Sy A, 
and B. Draw A B. By a prop, of the parab. FV : FP : : 
FP : FTy and becaufe FFxSB-FPX SA, TV : FP 
:; S^: SB, and by equality, FP i FT : : SA : S Bi 
whence, the^^s F and S being equal by conitr«6tion, the 
As FP 7* and SAB are fimilar; and coniequently, P being 
a right angle, y/ will be a right angle alfo, and that \yher«* 
ever the point AmAy fall; the curve SAB (or path in this 
cafe, required) is therefore a circle. 

But if the earth's orbit VER be an hyperbola, and 2 the 
true place of the flar, defcribe on the tranfvcrfe axe UV 
the circ. U^PV, &c. then it is well known that all per- 
pendiculars fromjthe focus F will meet the tangents to this 
orb on which they are demitted, in the circuraf. of this circ. 
and if FP be produced to meet it again in J^, by the prop, 
of the circ. rP and F^will be reciprocally as F^and 
FU; but they arc alfo reciprocally as AX and i?2 ; there. 

fore FU I F§^ix Bt I A%\ and as the Zs J^FC/ and 

AXBw^ equal, and that wherefocver A and i^fall,it is 

evident 
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evident that the path of the point j4 will be fknilar to that 
of the point J^ but that of the point ^ is known -to be 4. 
circle ; conftqucntly that of the point A (or the curve ap- 
parently defcribed by the itar on Account of the abberration, 
10 this cafe) is alfo a circlr. 

ScHOL. I. Becaufe the apparent path of the ftar will not 
be on the plane above fpecified, uolefs its true place be the 
pole of the ecliptic, but on one which is perpendicular to 
the line joining the eye and fhr, it follows from the nat. 
of the orthographic projcftioh, that the apparent^path yrill 
be in every other caie an ellipfis, excepting that'when the 
itar is in the ecliptic, and then it will be a right line. 

II. Becaafe the afymptote becomes a tang, to the hyperb. 
when both ate produced out to an infinite dill, it follows 
that the perpendic.frona the focus on the afymp. will be 
grcateft ; therefore its reciprocal will be leaft, and the ftar 
can apparently approach no nearer to its true place than by 
that dili. Moreover, becaufe the afymp. pafles through the 
center of the circ. U^PVy the faid perpendic. will be a 
tang, to it ; therefore if froih ]§, t to the af^mp. a libe be 
drawn = to the faid reciprocal, it will be a tang, to the path 
at its nearell approach to the ftar's true place; and there- 
fore if the circ. was compleated, the true place of the ftar 
would be witfiout it. . , 

AnpMier to the fame ly tie Rev* Mr. Wildborc/ 

Let AMD reprefent the earth's orbit, ABm tranfverfe 
aixis when an hyperbola, F,/ 
its foci, &c. MT a tang, to it 
at,M, FO a perpendic. let fall 
from Fupon MT. af another 
upon Fft and JuBH the cir- 
cumference of a circ. defcribed 
about the diaoaeiter y^^; and 
fuppofe, when the earth is at 
Ay that F and a are the real 
and apparent places of the ftar . ' - • - 

reduced to the plane of the ecliptic. From F B to the tang. 
MT, take Fd', Fa : : FA : FO, arid from a upon Fa take 
cazzidcy with which as rad. defcribe the femicircle adb^ 
and the arc ad will be the apparent locus of the ftar re- 
duced to the ecliptic, whilft the earth moves from A to M 
in an hyperbola; but when the orbit is a parabola', ca the 
jad. of the circ. muft be taken zz Fc zz iFa; which circ. 

will 
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will likewife be the locus in this cafe. ^For, by the naturp 

of, aberration and central motion (vide prop. a. pa. 3. df 
Simp. E^Tays), J is the apparent place of the ftar, reduced 
to the ecliptic, when the earth is at iff as by conftruc.)» be- 
caufe the velocity of the earth at Mis to the velocity when 
at J, as Fj^ is to FOy- per cor. ad to prop, ift on pa. ^4. of 
Simp. EfTays aforefaid, and (drawing AS to meet FO fb 
that AS and SO may be eq[ual, and joining the points A^O 
and a, d) the Z.s dFa^ AFO being equal, and their including 
fides proportional (by conftrut.) the As y^f^, </f tf,' and 
dca^ A SO will be utnilar, and confequcntly Fa : Fc :,: 
FO : FiS;.but the ratio of FO to FS is always the fame 
(being in the conflant ratio o£ FB to FC, as is eafily de» 
monftrated, the circuraf. AGBH being the locus of the 
point 0, per prop, a i. part 3. of Steers Conic- Sedions), and 
therefore the ratio of Fa and Fc will be always the fame 
likewife, and Fa being conftant, Fc and ca will be always 
the fame^ and the point d be always found in the circumf. 

of the fame circ* ad b, as per conftruftion.^ But in the 

cafe, of a parabolic orbit, AC being infinite, the locus of 
the point U becomes a right line -i- to FA^ and as the tri- 
angle FAO may be then circumfcribed by a femicirclc, AS 
zz SO win be = FS, and confequently Fc == ca* 

Corollary* The proportion FB : FC : : FO t FS i : 
Fa : Fc alfo holds when the orbit is an ellipfis; only AC 
being then greater than FC, SO muft be greater than JTS, 
and ca than Fc; wherefore the circ, arc ad will in this cafe 
fall partly beyond the axis, and be compleated in one revo« 
lution of the earth. But in the cafe of the hyperbola above, 
it is evident that the point d, in moving alon^ the arc ad, 
can never arrive at the pofition wherein Fd would be (j to 
•the afymptote, nor at the point F when the orbit is a pt- 
raboia. 

We have alfo received very ingenious, elegant geometrical 
iblutions^to h from-Mcff, aurro^, Csughron, and Daiby^z 
and Peter Puzziem has obliged us with & curious analytical 
folution, but through great want of room, we havebeen 
forced, with niuch regret, to leave it out. 

XIII. Quest. 654 anfryeredhy the Rep. Mr.Wddbortp 

{the Propefer). 

Suppofe PO to reprefent the objeft, BE the path of the 
(had. of P from tnidnisht to the time required: drsLVf PS S 
to the earth's axis, till it cuts the tranfverfe diameter BD. 
With PO (x) rad. defoibe the arc OS cuttiog the axis in S^ 

aad 




■*>>•■• » »•' 
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and having joined PD, PB, PE, and OE, let {allOa JL to 
P^, e?* to PS, and 5r to Pi5. 
Then 'tis well known that rS 
h the fine of the co-declination 
£PS, Ob that of the co-lat. 
OPS, aO the fine, EO the 
tang. PE the fecant of ihe co- 
alt. EPO, and BOE the azim. 
from the north at the time 
required. Moreover, the dift* 
delcribed at E, during the in- 
finitely fmall inftant of time 

that the velocity can be confi- ^ . 

dered as uniform, is, it is well 

known, = s/eO^-^EO^ X Z i5 d£» • But, by Simp. Flux, 

' E*0 
p. ft8a, as BOE : EPOzz^p^ : : (in the oblique fphc- 

rical triangle tehninated by P the pole, Z the zenith, and 
© the iMU,feefig. ^ 651) the co-ung. Z.© : s. Z© (the 

co-alt. -EPO)^^0-Yp* co^ifcquently BOE^ 
^iT.pF ' Moreover, as s.P© X cof. © : s.Z© :: 

• K , - . r r. • Z XS. Z© 

Z,Z : P the fluxion of the time = s./*© X col. © 

_ BOE.aO EO. co-t.e But, by the laws of 

"* r^.cof.© "■ rS.PE^. coU(D ' •" V > 

motion, the diftance\/£'i5» +E0* >CBOE^ = EOX 



co-t. O* 



£^ 



V^^ + ^%^ - ^Y the time ^^,^1^.3,© « = ^^ ^^ 
velocity o f the uniform mot ion during that time = rS. 
PEVPE* . s. © * H- cof. © * , which by the queft. is to be 
a mak. or.becaufePg* =i + Jgg%s.(5* -^cof.©? =1, 
PEVx~ -^EO*.'s':W^-PEV i'\-EO^-EO*.coCe\ 

\pE* X PE*-^E0 .cof. ©Vis a max. But it is proved 
by writers on fpherics, that the cof. Z © X s. Z © X s. P© 
=: cof. Z/*- cof. Z© X cof. P©.= cof. © X aOXrS = 

> /TO , „ I ,P0*, 

Pb'-rP.aPyhMt aO zz ---, and</P s^g^-l £r^)i '' ■ 

cof. Q XEOzz 'Pb,.£^'-^kPX rS"' : Confequently 

P£* 
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PE^ X PE* -^ Pb.PE — rPV .rS-* =: PE X 



PE + VTTFJ^rP. rS'^ XPEXPE-PE.PB- rP. r^-« 

is a maximum, or PE X PE.r^i + Pb — rP X PE X 

• ■ . * ^p 

PE .rS — Pb -hrP a max. take any where, P/= Tfr-i — « 

. ' Jrff-rro 

and Pr= b/^ CO and PE xTE^^f X PExPF-^PE 

is a max. wherefore, per Euc. II. 5. and v. 4. %PE — Pt 

X Pi? xPy—PE = VPE'-Py X P^ X PE'^:^^; 
whence PJ? may be readily found by a geometrical con- 
ftrudion,' or otherwife, =89*79712 = the co-fecant of 3S* 
43", the ©'s alt. at the time required.* 

Ingenious anfwers to this quefHon have alfo been received 
from Meff. G. Cougbron, J. Dalby, and IV. IFaUs. 



f As fevcral of our correfpondents hare complained of the ob- 
fcurity of the folution above given to this queft. we (hall her^, at 
their requcft, fubjoin aifothcr . folution a little -^ilTcrcnt fTom\\t^ 
which may perhaps be better Hndeiftood by fome readers than the 
abo^e original one. 

In order to this, let the following additions, in dotted lines, he ._ 
made to the figure above, viz. complete the cone PBA, and pro- 
duce its axe PS to cut BD in T and the cfiam. AB in the center G 
of its bafe; alfo produce PE to the circomf at F, and draw ano- 
ther line' P<r/ indefinitely near it, on which demit the X Eci and, 
laftly, join G, F. ' 

Then, conceiving the right -angled A '^ ^ ^ to revolve with an 
uniform motion about the axe PG till it comes to the pofition 
PG Ff it is evident that J5 GF is the angle of time correfponding 
to the Z.BOE of azimuth and PEG of altitude? alfo Ff is as 
the conftant flux, of the time or arc BF^ Ee the flux, of the arc 
BE defcribed by the ihadow of P on the horizontal p'ane BED^ 
e€ the flux, of P£, and Ec the flux, of an arc wiiofe rad. is PJB. 
And when the fliadow of P moves quickeft, then Ee will be grea- 
tcft in refpe<a of F/, and therefore we ar« to find Ee-i-F/si max. 

Now put a and b for the fine and cefuie of the lat. PTO or 
BTG, c and d for the fine and cofine of the declin. P BGy and z 
the fine of the all!. PJEO, to the rad. i. Then, in the fphcrical 
£S, PZQ OT PZS in the fig. to the folution of qucft. 6$i, all the 
C^es-arc exprefled, to find the ^ P of the time, whofc cofine 
therefore, or the cofine of J5GF in our figure, will, by fpherics, 

be found = a(— -z'-r^^i and tbciefore the flux, of B G F, or of 

. • the 



\ V 



The P&iZB Quest ION anfwertd bj Peter Fuzzlem^ 

\jhe Propcfer). 

Let hpi hqht circnlar arcs defcribed from the cent, c m 
different planes c(>pt cbq\ and, the , 
Z, pbq being fuppofed indefinitely- ^ C ^ 
fmall, let pq be an indefinitely fmall JP^y^ 

particle of the curve defcribed by the n^y^^ 

body. Put r, jr, and / to denote the -.V 
fines of the arcs hp, bq^ and the angle 
hpq refpeftively; alfo, put u for the angular velocity of 
the circ. in which the budy is always to be found, about 
hcd^ meiafured at a difiance from ^ = to the rad. chy and v 
for the velocity of the body along the faid circle. Call the 
. faid rad. <i, and con(ider»ng the required force as com- 
pounded of two forces, one adling at right angles to the 
plane of the circ. in which the body is always round, and 
the other in the dirc(5l. of the tang, to the faid circ. at the 
point where the body at any time is; let y and g denote 
thofe two forces refpc6lively. 

Then «:»::>:•«;(= -^), the velocity at q at right 



* 
rs 



angles xx%hq being denoted by *u). Alfo, yxswrx — = 

fine 



* 
th e arc whofe cofin c is this quantity and radius i, is z'-^ 

t^hhdi'^ ac — z1*, which drawn into the rad. B G, or tn, gives 

Ff :=zmz -^ ^bbdd — ac — z *. Again, </ : i (rad.) : : m 
(BG) : Ttt-i-dzzPBzizPF, and ar : i : : n{FO) : «^z = 

PE; hence (PF :PE:i Ffi) Ec zzttdz-r- z Vbbdi^aczx* ; 

alfo c€ = PK = — «z2"* J V Et (=: yiJc* + ff») r: 

nz /Ihdd-^ aacc *^ xacz'^cczz <. . - 

-I-Vbbdd — aacc -f- xacz -r- ctzz a minimum ; whofe flux. 

fftZZ 

» . II 1 I 1 

being equated to o, wc obtain g = -^^ T ^"^m "^ ''^ = the 

zc 
fine of 38 17' , fuppofing the decUn. to be xj® xp'- iBut if the true 
prcfcnt dcclin. aj* »8' b- ufcd, z will come out == ihe One of 36* 

58" for the ah. when the fhadow of the fummit moYcs fiiftcft. 

And hence the tifflf from midnight is eafily found, Uscofinc being 
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fine of hqp, and — : w : : <f : - — ^ the abfofute velocity 

of the body at q along the curve pq; which would be- iava- 
riable if no force were to aft on the body but the tenfion of 
the ftring. Therefore in that cafe, a, r, and / being con- 

fidered as invariable whilft nv and y vary, wy + nvy would 

would be = o, and w = — 2ii = — "I. But the force 

y a 

• • 

/continuing to aft oiT the body, w will be = — + ^ 

a\ a 
• • 

confequently ^ + ^^, the exccfs of 2Z + I2 above - 

or - a ^ a a 

uy 

~, will be the flux, of the velocity of the body. at right; 

angles to hq^ occafioned by the aftion of the force/; and 
therefore, the fluxion of the time being raanifeflly = 

--5^— * , / X — -d^^ will be = «^ + ifi, and/ 
vyaa — yy vs/aa — yy a a ^ 

_ vVtia' -y^ ^v^^a'y ^ — 

r- TZ X — **: -. Moreover \/vv 4- ouiu, 

the velocity in the curve j>^, would be invariable, if the 
for<:es /and g wiere to ceafe afting; therefore vv-|*ww 

would in fuch cafe be = ©, and tJ = ^ 2f^= "i^: 

V aav 

cbnfeqyently we have g X — nf-^ . = i — ^^-^^ = 

v\^aa'^yy aav 



aavv — 



^^M.^ and g =±^lfLpZ2 x ££Z!iZl««2!Z. 



aav 

■ " y 

Thus is the queftion folved generally, the required force 
being compounded of the forces /and ^ found djove ; from- 
whence its quantity and dlreaion may be known, and the 
loiution may be eafily adapted to particular cafes. . I fhall 
iiere oqly take notice of one particular cafe, and that is 
when u IS invariable, which is the fame as lera. a. p. 3. of 
the late Mr. Simpfon^s Mifceil. T ra(*ls> In which cafe u be 

mg = o, /appears to be = ^V^^^^^U ^ ^^ its g^eateft 



3S4 Ladibs' Di A&i BS. \_Roilinfoni 1773. 



avu 



value (when jr = o) = . The genu I have juft now 

a 

mentioned has confidered v as invariable, without taking any 

notice that it will not be fo, unlefs the body be aded on by 

a force ^:= :t: —^^^ ^"^^K Indeed he has coijfi-. 

dered th? velocity u as very fraall, and then g will be 
very fmall, but not abfolutcly = •, nor yet indefinitely 
fmaiU for u (though fmall) being finite, g will be alio, 
finite. The folution here given is true whether the ve- 
locity u be fmall or great. If, u being invariable, g 

be =r o, aavv will be = uuyy» and » == ^f ^^^"^""t^-^ , 

a 

^ being put for the velocity of the body at the commence- 
ment of the motion. Therefore it appears that /will in that 

cafe be = . *^ ' » which, when u 

is very fmall, is nearly = ^ ^ ^f — =J^, the value of / as 

computed by Mr. Simpfom 

If u be invariable, and only one force aft on the body, 
that force muft be = V4^^t,t> H- u ujj y.Vaauu-^u uyy 

and the direftion in which it muft aft, inclined to the plane 
of the circle in wh ich the body is, in an angle whdfe une is 

to rad. as »v to i-^.— ' — Mr. Sxmplon feems 

.a 

not to have been jTware ^hat the force g raull neceflarily aft 

to keep the velodty v from varying J 

Mr De la Lande, in his Aftronomy (art. 3457) propofirig 
to explain Mr. Simpfon's folution, has oblerved, that, only 
the force f afting, v will not be invariable when u is fo. 

rBut, without computing the peceiTary force ^, or the 

exaft value of the force /when j?* is ~ o, fie neglcfts a part 
of the force/ and enfirely neglefts the force ^, as beigg 
what he calls infiniments petits du trotfihne ordre ; whereas, 
they are not generally Infiniments petit s of'any order what- 
ever, being. amgnahJe quantities which may be confiderable, 
and therefore mould not be neglefted without firfi compu- 
tin-g their values, and (hewing that, in the cafe in qucftion, 
they are inconfiderable. ^ 

The confequente is obvious, when a number of bodies, 
kept from flyirtg from the center c by any attraftive force, 
follow one another id the revolving ci re. from the point ^, 

each 
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each having the fame velocity {e) when ^t that point.— 
The force / being computed as above, if only that force 
a<5ls on each, they may be always found in one and the 
fame circle, forming a kind of a ring, but will not revolve 
QAiformly therein, unlefs each be aifo a^<;d on by the 
force g» 

The Rev. Mr. Wildhore has alfo favoured us with an in- 
genious folution to this quedion, and the piizcs of 8 and i% 
Diaries for the fohuion of it are the refpedlive clain^s of 
that gentleman and the propofer Peteir Puzzlem. 

« ■ . 

37?^ Ecllpfes calculated for 1773. 

This year will prefent us with tw« eclipfes of the fuD and 
twooftne moon, according to Mayer's Tables. - 

The firft will be lof the fun, on March the 13d, in the 
morning, invilible in England, but viiible in Afia. 

The fecond will be of the moon, on April the 7th» in the 
morning, invifible at London, but vifible in the pacific ocean. 

The ^hird will be of t^e fun, en Septertlber the i6th, in the 
afternoon, inviCble at London, but vifible in South America* 

The fpurth will be of the moon, .on September the 30th, 
in the evening, part tifible at London: Beginning 4h. 33 m. 
§k$s. Middle 6h. zm. 44s. End 7 h. 32m. 3 s. Digits eclipied 
7* 58' apparent time, Isaac Taiaatt. 

Neiv ^ejli(ms. 

I. "Question 655, h^ Mr. John Shadgett. 

Yc ladies, courteous, kind, and fair. 
Who oft myfteiious truths declare, • 
From hence * the name of him you'll find, 
Whofe heav'n-born mufe charro'd all mankind. 
Be quick, concife, correft, and true; 
Next year I'll do as mucl^ for you. 

* Given ^^^*-*-*->^/ = «i,69o,C JO find the values 

yMX*H-5JXJ^* = 18690, C 

©fa, y, y^ and z, which denote the places of the letters in 
the alphabet which compofe the poet's name. 

l*\i ILQvis* 
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II. Question 6569 ly Mr, Wim Spleen 

Given the legs of a plane triangle eqnal to fo and 100, 
and the red angle contained by the bafe and the line bifed- 
iog the verttcal angle and terminating in the bale a maxi- 
mum, to determine the trian^e. 

III. QussTiON 657, by Mr. Wna. Wilkin. 

Required the number of ale gallons contained in a caik 
compofed of two equal conic fmiiums of the leaft reCftancc, 
lying .with its axis parallel to -the horizon and the liqaor 
juil covering its ends ; the bung diameter being 7 and the 
kngUi ij feet? 

» 

IV. Q«E«Ti«N 458^ ^y Mr, Mofs, 

To determine all the diflPerent ways i% is poffible to pay 
50 1. with piftoles at i7S. e^ach, guineas, moidore*, and fix* 
aod-thirtzes« 

V. QvBtrioii 6ff , fy Mr. Wm. WiUoa. 

In the plane laaai^le ABd there is 
given the angle at o, arid the parts or 
legmen ts of the bafe AT), AE, to con- 
ftruft the triangle fo, that, if BD be 
drawn^ the Z ABD may be a maximum, 
and B C to EC ^ m to». 

t • 

m 

VI. QuisTieN 6^0, iy Mr. Steph* Hodges/ ^7/ thi 
Right Hon. the Earl SpenccrV, at Althorp. 

» • 

Of all the plane triangles having the fame given baie and 
perpendicular, to determine geometrically, that whole ver- 
tical-a»gle Aiall be the greateft; 

VII. Question 661, hy Mr. Mofs^ 

The difference of the fides including a known anrfc ofa 
plane triangle being given, and alfo the iiimof one of thole 
£des and that oppolite the given angle, to conltruct ihe 
triangle* 

Vin. QuEs- 
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VIII. Question 662, fy Mr. Ifaac Dalby. 

w 
t 

Given the vertical aogle, the line bif€(fling it, and the 
(TifiFereDce of the fcgments of the bafe made thereby, to 
conftrudt the triangle. 

IX. QuBtTioN'663, fy Mr^ Steph. Ogle. 

While a given circnlar wheel is trundling on an hori- 
zontal plane, it ia required to determine its point of contact 
therewith fuch, that the fum of the altiiudes of any four 
given points in its circumference above the faid plane, may 
be equal to a given quantity M ; and to afcertain the limits 
within which the folution is poHible. 

« 

X. QuESTfON 664, fy the Rev^ Mr. Crakelt. 

Through the poltit of interfe<5lion of two given cirjclts it 
is required to draw a right line in fuch a mapner, that the 
fum of the refpe^ive re»5tangles under the parts thereof 
intercepted between the faid point and their peripherics, 
and given lines M and -A^, may be equal to a given fquare, 

XI. Question 665, fy the Rev. Mr. Lawfon. 

Having given the bafe and vertical angle of a plane tri- 
angle, it is required to find the locus of the extremity of. 
the line that continually bifedts the faid verncaJ angle, and 
is. an arithmetical mean oetween the two iides comprehend- 
ing the fame. 

XII. Question 666^ fy Mr. Todd. 

To determine the nature of the curve which will cut at 
right angles, any number of parabolas having tlic fame 
vertex and axisl 

XIII. Question 667, fy the Rev. Mr. Wildborc. 

■<» ■ - ** 

To redintegrate (or find the whole fluent of) the expref- 

Con ; where n is any whole podtive number what- , 

ever. 

L U The 
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7^Prizb QuBSTioNy hy Peter Pazzlem. 

Let ABC be a given triangle, and let tlie Une BD meet 
jf ^ b D, fo that j? C being greater than 
>^j?, AD may be greater than CD s It is TL.,,-rC 

f re|<iuired to find with what velocity the faid ,\, — r"^ 

triangle, confidcred as a very thin G4ate of \l / 

heavy metal,' mu ft revolve about BD as an *-g • 

axis, that, whilft it is fo revolving, the laid 

line SZ> (hall (if pofRble^ always keep in an , 

upright pofition, with the lingular poiat B reftiog on aa. 

borizoDtal plane? 



I , 



A N 
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CONTAINING 



Additional Solutions tojome of the ^efiions^ 
and the Correiiions offuch material Errata 
as have been dif covered in the three pre- 
ceding Volumes. 

V o L. I. 

PAGE 30, line 5, for i read ?, Pa. 71, 1. 19, forar 

Pa. 74.^ We fhall here fupply a folution to Queft. «a on 
the principles of Mercator's Sailitig. In order to which Jet- * 
a = SD = 150$ h =? the latitudca-in minutes, of A the 
place failed from ;' m = 343 7i the reciprocal of the iengtli^ 
of an arc of i mio. to the rad. i;r = ^^x : b +ib^ '\- 

vr^* + rS^W^' &<^« =^ the n>€rkl. parts in the lat. by or e 
might be taken from a table of merid. parts; ^/= 60, the 
dif. between the dif. of lat. and longitude; alfo put jc =: the 
lat. of Cy the place arrived at. 

Then »» x : x + fx ' 4-TTrx* +Tvi7t.5f ' &c. = the xncrid, 
parts in the lat. x. 

Hence x — -^ =r AB, the proper dif. of lat. and —<••+•« 
Hi 5f-hfx' -f-ryy^ &c. = the merid. dif. of lat. 

Now AD = V'x — ^'*~«» X DB II iJB : iffC* : :) 
merid. dif. of latitude : dif. of long. = — 



ac 



ma 



. , _ X : X + fx5 &c. But the fame dif. of 

fcng.. is =s y^i? 4- 60 = X — ^ H- </. Then this value being 
equated to the other, there will refolt an equation from 
which the value of x may be fouqd, and thence every thing 
clfc. 

Pa. 
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Pa. xoa, 1. 18» for 5x' read 7?*- ^Pa. aa6, I. i6, for 

z =, read x = —Pa. 337, as alfo, fome other places, for 
Ce9. Andiffon^ read Geo* Auderfon, 

VOL n. - 

p. II, 1. 6, for -^ diminltroe^ read 8ia8 perfe6i. Alfo dele 
all tiK numbers but 6, a8, 496, and 8128, which are the 

only perfedl numbers. Pa. la, I. 9, for exponent read 

number of terms. Alfo 1. i$i, for 8113 read 81 a8. And 
dele all the reft of the line afier, as alfo part of the next 
line to the number 1196118 incluOve. 

In the folution of the former part of the prize queft, given 
at pa. 17 by the Editor, it muft be noted that ic is adapted 
to that cafe in which the cyK is of no fenfiWe thicknefs, or 
t mathematical line ; and therefore after the word cylinder 
in the 9ih line from the bottom, add the words 'when confix 
deredas of no thlcknejs. Alfo inftead of the Iaft6 lines of the 

folu. add as here follows ; viz. '^bb -r zz = AF^ 

z • 

mahich mujl hi a mnimum* This put into fluxions ^ i;c. ivt 

get 2' ^bhc =^0; hence z^Vbbc = AD, And there- 
/ore the length of the rod o)r line AF in this cafe is 

^"^ - ^ V'l +^^f *oihere q is = \/^. 
q ^ b 

Pa. 34, 1. X4, for = Ii^±^ read or ii^L±JL. Alfo I. ao, 
for = • read or * . 

Pa>^5, 1. 5 from the bottom, for - read J x : x. 

Pa. 148, 1. a2, before j>» write =, 
Pa. lii, Ir 24, 25* and a6, for •»», %^ ^ and •4*. read: 
VS •3*n andV^. . . . ' 

Question 262 anf'wered hy Mr. J. Landca, F. R. S. 

Ofx» —y^ +<J3f;y = o, theeqtration of the carre; take 

the fluxions; and for x and y put the invariable quantities 
xf/ and n refpedively : repeating the operation till you get 
an equation confifting only of invariable quantities. By fo 
doing you will get . ' 
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om*x^ — io«*jF* "+-^w» = o. 



W'x^ — «5jr* =0, 



w* — «* rzo: 

each of which equations, fhewiBg the rektion of x and jf, 
will (as appears by chap, IX of my Rfjd. AnaL) exprefs a 
lioe which will be an -afympt^ie to the curve expFcfled by 

the given equation, when — is determined by the final 

cqaation Vw* — /?* so. 

Now by that "final equation — is = i : therefore each of 

the equations 5** — sy^'^oy 4- iix=o, lox' -7 toy^ '^ra 
=so, XX — yy = o, x — y = o« is an afymptotic equation 
iwth reipedl to the propoled curve. 

The 4th afymptotic equation correfponds to a right lioe, 
fM^ng chroogh tht |>oint where x begins, making an angle 
of 4^* with the bafc on which x is raeafured. The 3d 
^fysn^Mic equatioo oorrefponds to iwo rightt lines; one 
of which is the fame as th;« exprefled by the 4th afymptotic 
equation; and the otl^r, exprefled by x+j' = o, is (by 
whatis-faid ohap. X of my K^^d. AnaL) a diameter of the 
:|>ropoied curve; which diameter cuts theafymptote at right 
angles. The ad afymptotic equation correfponds to a line of 
the 3d order (which is Sir If. Newton's ir5th fpecies) having 
the fame afymptote as the propofed curve. The ift afymp- 
totic cqaation Hcewife appertains to ait»e of the jd order 
(of the fpecies juft now mentioned), having the fame afymp- 
tote as the propcifed curre, atod to the right line which I 
have obfervcd is the diameter of that oarre. And the 
form ei the propofed 

carve, with its re<5H- -Cv 

lineal' afymptote and 
diameter, is (by chap. 
VII!, IX, and X of my 
Rejid, AnaL) as in the 
tnarginal figure : x be- 
ing meafured on AB 
<a tangent at the node; 
A) to which the or- 
i^ate BC Cr)isper- 
pendiculaT; AD the 
afymptote; AE the 
dltameter. 

t^r Mr. Farter's Aofwer is very erroneous I 

Pa. 
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Pa. 133., If any pcrfon be not fatisficd with the folutions 
to the Prize (^ for 1746, here given, and in the Mijce/. 
Lunoj. therein referred *o ; he may confult Mr. Landeres 
Lucubrations, where the fiibjea is very fully handled. 

•P. »48. 1. 8, for ^ read 1. Ibid. I.i3,f. + x*, r. — jc». 

lb. 1. 14, f. +4«ry, r. — 4»jc; alfo here and in the follow- 
ing pans of the foludon, for «i write n. Line 15, for 4-4«x 
and + .vx, r. — 4ff y and — xx. Line t 6, f. \/wJ7+a^, r. 

, V^x. Line 18 and 19, f.8\/4x -t-4Jf^, r. Zy/nx. Alfo ia 

^* '9> for + 4»x, r. — 4«x. Ii may alfo be remarked 

that the folidity required in this queftion, may be foand» 
without an infinite feries, Ijy the rules at p. 335, occ. of my 
rv'^f^'^" ^^^ wfii^g the numbers given in this queftion, the 
folidity by tliofe rules will become = 6*48510957 very ac- 
carately. 

Pa. 253, 1. 19 and ai, for ^hhxx^ read 4^i£jr.' And 
1. ai, f. bhtty r. 3 hbtt. Alfo the A". B. near the bottom is 
a miftake; for when x:=zTL^ then the flaxioo of the feg- 

mtn\DTH\%nxy.hby.*'^^^^^^. 

But it feems the principle of the folution is not accnrately 
true, but only an approximation, as will appear from the 
following 

Seluthn o/Queftion 293, hy the Rev, Mr. Wildbore. 

In the original folution to this queftion, it is faid that the 
greater the vacuity, the greater will be the quantity of li- 
quor, and confequently thefum of both; therefore when 
the ullage is a max. the whole caflc will be aifo a max. But 
this method of reafoning is hot altogether to be depended 
on : for, retaining the notation there given, viz. x zzD.m = 
Gt, (/= BD, and r = B/\ then the conjugate femi axes of 
the furface of the liquor, being the femiordinate paifing 
through / of the circle whofe diam. is jff6^, muft be =x\/tfx; 
'th ence, (x — c being the head, x -^ c the bung diam. 

^^dd-^xx = the length of the cafk, and p = 3*14159) 
'by Hutton's Menfuration, pa. 178 and 287, we have ip y> 
3XX -t- a^i' + law^dd — xx =: the content of the whole 
cafli, and -^p X ^ — -^ t^dd-^xxzz, that of the empty 

part ; confequentlv the difF. of thefe two rauft be the ullage. 
But thefe expreAlons are fo very different, that it is evi- 
dent at £rft fight that the one will not be a max. when the 

other 
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other is fo; and confequently their diC cannot be a max. 
, when cither of them is fo. But the queftion exprefsly re- 
quires the ullage to be a max. and though this, by reafon 
of the fmallnefs of the va!cuity in this particujar cafe, be 
neaHy a max. when the caik is a max. it will not be exa^ly ■ 

ib: and cafes maybe put in which they will be very dif- 3 

ferent: and in the prcfent, though there be but little dif- 1 

fcrcnce in the content, the form of the'calk will come out ! 

conHderably different, when the ullage is a max. from what ^ i 

it does when the cafk is fo. Thus, putting ex = vv^ when 

' ^ .11 ... . ,1 . , , 

the ullage is a max. then ~ h %vv + icc — icv — ^ 

/ V* 

X s/ dd is fo; the fluxion, reduced, gives v^ + 

d'^c^v'^ c"^ d^ ' 1 

— —. =: o; m numbers, v^ +36V'— 36451;^ 

— 161163V* — 3a8o^v^ — 441045OV' -f- S^oyZsyiv* — 
J93j6^i»5 = 0* Whence v = »o*i4«4; 9C = 45*67958, 
head-diam. = 36*0795^* bung-diam. 5407958, length =i 
63*01844, and ullage = 384*4266 ale gallons. 
• But if the vacuity be a max. the form of the-cafk will be 
ftill m ore differ ent, and the content flill lefs. For ^x -hV~_ 

X V -^ X being a max. its fluxion, reduced, is sddx 

X ■ ■ \ 

— - 9x' — cd* — cx^ = o; in which cafe therefore x is 
•nly =: ^g'Sts* ^ ' C. W. 

Pa. »7o, 1. 47, for 350, read 150. Pa. 274, I. 11, for 

I +;e, r. r -\-y. ^Pa. 175, 1* 3 1» f« retarding j r. accelerating, % 

Line 32, f. accelerating, r. retarding* And to the no'te at* 
the bottam add, A{fo in Turnet^s Exercifes^ pa, jj A^o, 3. 

* Question 307 anjhvered by Mr. J. Landen, F» R, S, 

Let b be the angular velocity of the plane per fecond, 
meafured on an arc of a circle whofe radius is i ;'y the fine 
of the inclination of the pliine to the horizon, to the fame 
radius; z the arc whofe fine is y; and x the diflance of the 
ball from the axis about which the plane revolves. 

Then-^x will be the circulatory, or paracentric, velocity 
of the ball; and bBx will be its centrifugal force. 

Moreover, denoting 16A- f<t9t by ^, igy will be the force 
of gravity urging the ball down the plane. Therefore bbx 
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•fk ^gy ytnU be the whole force arging the ball fn>m.thc axis 

of motioQ. Suppose its Telocity from that axis to be v : then 

then will 7bT¥%gj X | bc=:r; and j- = |, <w t^ = — • 

Hcnce> v being =: -r when z is fuppofed inTariable, we 

z - 

z hi 
gctbyiubftiwtionlTT+aiJx j = "^^ It appears there- 

fore that —yz* i$=:'x — ^z^i whereof the equation of 

the fluents is « * — »""^ = ^— ^ 4- ly, n being the number 

g 

whofe hyp. log. is i ; as appears by what follows. 

Multiplying each fide of the equation jjj'^* = * — *2 
by »*,wehavej|7//^2* = «^i'— x«^i»: whence, by 
taking the fluents, we find the fluent of rf/^^^* =ia^x — 



Now, denoting the coiine \^i — ^jf by iy, •lu'is = — yz^ 

• • • • • 

and y = wz ; therefore ^^z is = — w — ivz + j', and it is 
obvious that, by adding jrz on each fide and multiplying 

by g lli. ^e fl»all set If .r^':^- = ;^ X 

>.«^z*+^2«^ — "u;«^z* — 'wzn^. Wlience it appears- 
that the fluent of l^-j^^^^* '^^^ Yh X>*»^z — lu/z.'z + z 
c: n^ ic^xfi^z by what is faid above. Hence, by divifton, 
we have n'^x^xn'^z=i "fll^ "'^^ -^yn' Z''*wn'''z 

2= 1^ X ;i" * z 4- J' //' ""'z •- » ■ ^j : from which equation, 

by again taking the fluents, we get xn'^ zn j-: X 

J— '«'*^— ^«'^; and cbnfeque uly /? * — /<^: ^ = ■ 

•4- V> ** exprefTcd above. 

By 
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-By means of this equation of the curve defcHbed by the 

ball, the velocity v(=-T-) is found =-^ X «^ + «'^-a«iL% 

. To find the prcflure again ft the plane : let p be the per- 
pendicular from the center of motion to the tangent to the 
curve defctibed by the ball, the ray from that center to the 
point of contadl being x; and let q be the abfolute velocity 
of the ball in the curve at that point. If then the gravity 
leafed to aft on the ball, it would proceed in the direSion of 
the faid tangent, and {p and q being in that cafe invariable) 

the fluxion of ( — ) its circulatory velocity would be =3 

^'^ — ^; which cxpreflion.Is = — ix^ — being = ^y. But 

the gravity ailing, and the ball prefling againft the plane, 

the fluxion of (^x) its circulatory- velocity is:sbx. There- 

fore 2^3c = tvz is the fluxion of the circulatory velocity 
arifing from (2g*w — P) the excefs of the force of gravity 
at right angles to the ray x above P the prefTure againft the 

plane. Confequently zvz is = ^giv — P X r : whence P 



b 



When the ball quits the plane P is =ro, and 4«iu = /i* 

H- *"*; from which equation z is found to be, at that in- 
ftant, equal to (•823766) an arc of 47** 11' 54*. Mr. Simp* 
Jen, finding the fluents by infinite feries, makes the angle 



47* 



Remark. If, inftead of the plane, a tuhe be fubftituted, 
continued both ways from the axis of motion, juft capable 
of receiving the ball fo that it may move freely therein: 
and, the inftant the tube begins to revolve from a horizontal 
pofltion, the ball be made to move therein from the faid 
axis, along the afcending part of the tube, with a velocity 

s='|; the fluxionary equsition adapted to this tafe will 

be r|^^* = 3f2* — XI and, by corre^fling the fluents ac- 
cordingly, X will from thence be found equal to the fimpk 
expreffion y^ I Which- equation fuggefts this v:ry remark' ^ 

uhlt inference :. The ball being at firfl: put in motion with 
' DJary Math. Vol. IlL Mm the 
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the Telocity %, it will rerolre miiformly in a drdc (wbole 

diameter >* ^} touchiog the horizontal Hoc vith which die 

tube at firfl coincides ! aod it will cootimie fo to reroWe 
(moTing up and down alternately in the different branches 
of the tabe) fo long at the motion of the tube is cootuiaed» 
making two complete reTolntions whilft the tnbe makes one 

revolution ! and the uniform Telocity (C ] wherewith the 

ball (6 reTolvei in the circle wfll be to iu velocity along 
the tube cTcry where as x to <xu. J. L* 

A folution to Qgeft. 3'xx may be feen -in Ozanam's Dic- 
tfonary, and in Enler's Algebra, We^aU HSo here iofcrt 

*the following folutioos to it^ viz» 

« 

I. Sjf Mr. J. Landcn, f. R. S. 

To £nd three fuch numbers, that the fiim and difFer^ce 
of any two of them ihall be fqnare numbers. Suppofiog 
Kp jff and a to be th e required numbers; w ^ may awime 

• aft, 3r=:|x2iI±II±Z^' 

« = * x/^g^ -g^ -/* + X -%ffgg% 
whenca the values of x^^^ *""/> x+ z, x — «, andjr — ar, 
are manifcftly fquares* Therefore, to folve the que(lion» 
it only remains to ^nd/^g* — ^* •~/'* "♦" x (the Taluc rf 
/ + 1) a fquare. 

Or adly we may aflume 

« = »./]?; 

%vherc the Talues of x + «, x — ar, ^ -4- «, j' — 2, arc ma- 
nifefUy fquares. Therefore, after this afiumption, we have 
to find f/gg -h gg '¥//'¥ 1 (the Take of x •;^;r) a fquare, 
txAffgg'^gg --ff-^ I (the valoe of x — j?) a fquare. 
ft is obvious, that, according to this adumption, the value 

of <he expreffion f^g^ — g^ — /♦ + 1 (= x -+^ x x— jr) 
muft be a iquare as in the ill afTumption where it is = 
y + »•— — To find that expreffion a fquare, fubflitute/+ r 
inftead ofjf; it will then bcom^/*-^* X 

a •*- ' ^ ' yV ^ ^ • I' appears tkerefoie 

that 
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fupi>ofiog,it=.»+j^f^+^-r^^^, . from that 

. tquadoo r will be founds ^^ a/a!^ ft * *°^ ^ (=/+ J^) 

ds /" ' ^/. J >.^ / ■ ' 3 ^ , Therefore y being any number 

. whatever in the^ifl ailfup|ipiionr,,Amcr^ as here feund, the 
Queflion will be anfw'eredV 

It is plain that, y^g^ ""^^ — /* + x being a fquare, its 
faaori ffgs:^ig^:ff^'t ^ndf/gg^g^-^/f-h I will 

be %arcf if |&^-^.be a f^pa^e. , Now# .takioj^^ equal to 
. iff Talae faufi4 ^^^Viejit will apsp^ar that the value of ^T^^ 

it.s5 / ' ^'^ g.;^{T ^ g ^/ :,:L^[\ ConTc^cntly takinsf 

y*aiiy Dumber whatever, and g. at ju{l now mentioned, the 

'^foeffioa wUl |><( anfwered bjF the id. aVuBxsption: in^muich 

£^wer texmj tbsjn by the iftaffunaptipn*— ^If/be tak^a 

m:.%t. the. ofunbefs given ip the Diary x^jo will b^ obtained. 

TPhere; is- another wjiy td find f*g* —g^ --/♦_H-t . (= 
i^TZTj^ X irrrT) a fquare. Afume it =/4 - xl* K 

/»+xl*, or=/^— EJ» X i?"=^*: whence j^ =^7^^.. 

Of s 1^ j . C&nfeqpently) if,. in the xft afiumpuQo, 
jfbe fe tatken that a— /*♦» or/^ — a, be a fquare, and 

^ zs >~ *^^ i^i,, or jfl ^^ refpediyclyV the qucft. will 
1m anfwexed. 

To find % — /♦ a fquare, I write r — /for/: by which 

neans the expreffion becomes x + 4/ — ^^* +4</^ —</♦,•. 
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To£pd/*— » a fquare, I fuppofc it z:^ff—hb^'^ ; wbcace 

//*= ' "^iV ■. Therefore 4+^^* ro«ft be a fquare. 

To find it fo, I fuppofe it = TT7?7P* ; and, by thi« 
fcppofition, I find^i^ = - ^ r i^ ;.'^^>cre„ if ^ be = z> i&i( 

1»ill be = 4 ; and COnfcqucntl/ /*= i^ gz^^. 

HaTiog found a ^f* a fquai'e >^ep /" is =: -rr, it is ob- 
vious that hh (and CDnfequcntlyy;^ — a) will be found a 
fquare b*y takinc ^ =r iV- And, other Taluci ofyand g 

may be found in like manner. 

« \ » - f ■ - 

IL ^/ /i&< 7&nf; iWr. S^lWbofc.: >. *.. 

Suppofe ^ahxy'y a ax* 4- ^^iy>,"and 4^JQf 4* 5'/[ xV to' be 

the three numbers required. Then tlie fuois andjdifferences 

aaxx rfc lahxy ^^hhyy and aayy dfc ai^K> -h ^Jx-x bc- 

' ing necefTarily fquare^, it onl^y. ren^atns ^p^wi^^ ,a,axx 4« 

• hhyy '^ aayy '^ bbxx. and aaxx + bhyy^^'aayy^^bhTix 
fquare s; their produa therefore =::<7*x* ^ b^x^ '— <t*y*H* 

l^y^ muft be a fquare r m^e *ss:.2 -r-..-ri Ithenr fubflttu- 

ting this value for X in ihie lafl'expi^effio'n; if 'Wi^rthehte 

• appear that ^'jf* — a^*^*^'* 4- ^*y^'— V^'3>»2 -=h 

Aab'^yz 5 -f- ^^^^z* ^-. h z* mulj be a fqwM^. ^ 3vK>pofeJts 

' M^ = tf* ^^* .^^ _ %anyz •\:^^yzZ^. ^^H^i -this 

fquared and made equal to the other, will giye, by redii'c. 
— 4^*^j'4-4^^8y =:— -3,f«J^a.-f'e/J^^*z4- i*z • wlse.QpC 

.'2 = 4^9 — 4a^«,andy= 3^*^ — 6/2*^* — ^»7and-c'dh. 

lequently y = a9 ^^a^ b"^ -r'.^d?^ . . .yhtSc values bcipg 

fuhftitutcd in the afTuifred expr^flions, they- will become 
, jrefpeaively ; ^' .. . - - >. 

io^«8^i — 24^»4^tf^..6o<?»°/>»o — a4tf^^'4+iOtf*i»3. 

Which are general theorem* for infinite anfwers, where a 

and ,b may be taken any numbers at pleafure ;' the only 
,.Jimitatipn being that 6 a 4 ^4. ^- ^8 muft be lefs than ta^. 
. And when ^ = 2, and ^ = i, the three numbeis.anfwering 

the queftion are ia83x68, 2399^57, and 187343a, as put 

G©wn at page 2^4. 

HL By 
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III. Bj the Editor. 

Three numbers aofwenng the coodltbns may Be found 
by the following eafy procdRi. ? 

Aflume-4y> 4.'t'^Xy alnd x4-.4»x>fer the three num^ 
ber»; where the luni and diff, of the firft and eacb of the 
other two being all four fquares, we haye only to make the 
film anddiff. of the two latter to be fquares, viz. jxy-hj; 
aqd 3 X jf — I eacb a fquare. ^ Their prpduifl i^x4 — 15 <vill 
tljerefore be a fquare. Which it wilt evidently be when x = a ; 
for then it is i^^ = 4ac. And then the three affumed num- 
bers become 8, 8, and 17^ which anfwer the conditiohsT. 
fut as two of the numbers ate equal .to each other^ make 
>if =: z — ; a ; then xj**'— X5 is = it s. — ^^^^ -4-5602 » -^ 

isoz' -f 152* = a-fqviare = foppofe 15 -^^z -f- ^2.2^ =3 

>a J - loa ^ + 3o* J ^ , _., ^ ^ , 4. ^V^^. Here equate 

the ad term of the one of thefe to the ad of the other, and 
tt is found = 16; then equate ihe jd to the 3d« and tberis 

xefults ^ = ^; and finally the kft twa terms of the one 
equated to the laft terms of the other, v«hivcz=:^^. 
Hence x =s z — . » =: —-; which fubftituted in the aflumed 

cxpreffipns, they become k X^, 4 + |^> and n-^l2il . 

or, by ip)ultiplying ea<:h by 671*, they become •87343», 
Aa8&x6S» and 2399057, the very fame numbers as before. 

Pa. 189, in Qocft. 316, when the given dividing line is 
fionfidercd as making given angles with the two fides of the 
triangle aboqt a given vertical angh, ii is conftru^ted hv 
theor,^ 81 pa. 19^ Simpfon's Geora. And "when the area is u 
£iven quantity inftead of a min* it is confi:ru6ted in prob. 5 
pa. 214. 

QwirTioir J18 anfwtred hy fht Rev^ Mr. Wildbore, 

• . • . . • . 

As no notice whatever is taken of the given. brciid^b^flif 
the vifio, in the origi'nal folution, it cannot be rigiu. For, 
chough the As GeE<t oHF in this particular example le 
fmall in rcfpe<^ of the CHeoFE^ the breadth of the vifto 
may be fuppofed increafed till they even infiniiely. exceed 

M m 3 it. 
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it, Thcfe three thlags (the breadth and two Ai) muft not 
therefore be omitted m the folation, ivhich may be thus. 

The trca of the vifto is evidently equal to the fum of 
thefe two As and □. And Gc being, by fim. triangles, 
^ED.Ee . J, FD.Ee .,. ,:.^_ ^ HD.Ee-^ 
^—fD » "d ^^ = —E^'^ *^ ZljIEL 

. FD.Ee* , rp P ^■'',,^ ^. Ee ED . FO 
+ * — YD ^FE.Ee a minimum, oi — X p^ -r ^jj 

+ V?2y»"5rE7r* a mm. At B erea BS -L FD meeting 

FD — SD 
FE in S. Then, by Cm. As, SB zz EDX fjy 

and, by comes, SB = -g^; hence ED* 'i^ — -pB — ** 
Make now Fi? =: a, i?i> = i^^ Tt = r, and ^<r = d* 

is a min. The flux, made =: o, &€. there refults d X ^^ " 
y ^^tf-f-«tf — fg _ bcc'-'uu.\t>'^u -y^hence » may 

be found by an equation of the 8th power, or by the well- 
known rule of pofition; and thence the reft. Thus in the 
prcfcnt cafe u == 24*863187. Whereas when EF only is a 
jTiin. tt is = i5'267i7» £/'" = i53'7o*, and the mean length 
s= i57"552. But the mean length determined as above is =: 
357-545, and the quantity of land in the vifto '02545 parts of 
~ Si fquare^pole lels than when £i^ is a minimum. 

C. W. 

Pa. 331, 1. 16, f. a^ + 4^> t. . 

' Pa. 335,1. 3, f. HT, r. HF. Line 5* f- 2aahi, r. %akhxx] 
Pa. 336, 1. 7, in the value of av*, after ztac write + // 
in the 4«oomiiiator, 



Quia 
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QuHSTiOM 340 ConJlruHedhy the Rev* Mr. Wildborc, 

Having made two re<5langles tqual to the given ones, fg 
that the given perpendicular may 
be the (horteft fide of the greater 
and the longeft fide of the lefs, 
upon the longeft fide of the greater 
ai^*a diam. defcribe the circ. ABC^ 
any where' in which- apply BE == 
the fum of the two fides ot the Jefs 
reflangle, on which take BD -==• 
the given perpendicular; through 
D draw ACJ^BE, cutting the 
circle in JdtidC; then, AB^^ BC 
being drawn, ABC is the required 
triangle. 

For, by Simpfon's Geora. III. 45, calling the diam. of the 
circle D, the redlangle D X DB zz AB X BC= the given 
one by conftruc. and, by III. ai, j4D X DCzs BD X DE 
= the lefs given one by confer, and BD being the given 
perp. ABC muft be the triangle required. 

Corgi,. Since DxDB = ABXBC, and DE XBD=s 
AD X DC, the two given rectangles are in the ratio of D 
to DE\ /. when, inllead of the perpendicular, the vertical 
angle is given ; AC being ailumed at pleafure, and the 
circle delcribed to contaiji thereon the given angle ; and 
DE taken to D in the given ratib of the redlangles, and 
continued to ^; ABC will be a triangle fimilar to the re- 
quired one. C. W. 

Pa. 34J, !• 17 and 18, for '143 read '%%6. ^Pa. zZj, 1. 17» 

.'<■••* 

f'P% r. g; and f. q, r. r. Pa. 390, 1. S, f. a a + aa, u 
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Pa. 16, 1. 13, f. PP-^i, r. P.T^TT. Pa. 34, I. 8, f. 

x' -h ** > r* u^ + x^ , Pa. 45, 1. 1, f. is the time, r. is as 

the time. Line a6, f. ABD, r. ADB. ^Pa. 61, 1. a, f, 

4ab, r. 4a^i, ^Pa. 67* I. 12, f. V&c. r. j^VScc, Pa. 93, 

L 15, f. 10^, r. 19®. Pa. 96, 1. ult. f. 4pxxy r. 4^x.— • 

Pa. liijll 3, after cdinfequeriHy put j^ = ."* ^Line 4, for «w//, 

r. i7/.— ' — Pa. 160, L 19, f, 298, r. 289. Lines ai and 45, for 
the decimal point write -the Cga Qf muhiplication. 

As 
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As a fecood CoroL to the folation to qaeft* 5x1 xtpiu 1S4, 
it maf be remacked that» a$ /y is = /)c7 la the fig. pa. 1^6, 
therefore the area or HhiiDmated furface /^tf becomes 
'</ X DC; that is, the diam. of the cyl. drawn into the alt. 
of the il laminated furface. Which agrees with the rule 
proved in corol. i* p. 14S of my Meaforation, from whoice 
the (inrface might haye been at firfL ealily found. 

tJtsTioir 579 dpfweredijf Mr, J. Landen, F.R^Sm 



If m^* X ThTxTI* X i-r**<* (9) X i+x»»*'* be 
aAoally involved^ the coefficient of that power of x who£| 
exponent is xs- ^^^ ^ ^be number fought* 

To find the coefficient with facility, obfe rre that the 
above exprcilion is = x -«- xl* X i + y*>^ X TTx^* X 
r^T|> X I -^ x» * X r- h xcl^ X 1 4-y»^^ X I -h v^^^ X 

I -hy»)^ X i-^-x^^ *^ = 1 A- X -t- x^-^y* x»3i^ 

X i-Hx^-h x^'-hx^)* Xi-t-x^'* X IhFx^* X i + xH^ 
X X + x»olJtf , 

ITow i+*+x*+xJ....x»5f^ being =r iH^ 3 

1 — 4X«« + ^xl*&C.X H-4x + ^x»+±iix»te. 

it appears, that, in the value of i-f xH-x*-*-x' x*5i4 

the terms wherein the exponents of the powers of x are 

Bot greater than xj are x +4x + — x» + ^^x» Que. 
r,5wlii^x«5 + I!:liL^.4+?±Ii:i^x«3^^^^ 

* ' I.S.3 i.»-3 I.S.J i 

4X+ x. It appears alfo (by an ea fy involu tion ) that, i n 

th e value of i -4-x> +T ^^Fxs>^ X x + xM* X i+x'i* 

X I -Hx"* * X X 4" x«^'^, the terms wherein the expo- 
lients of the powers of x arc not . greater than 15 are 
I +4x» +4x' -Hiox* +4*' -f-l6x» •4-i4x'* -f-38x*<> 
^40x" +63X»»4-x»8*'^+ iQsx»4 4.aiax«5. It is obv 

vious therefore, that the coefficient fought is = i X - ''^''^ 

x.a.3 

»^i3«^4't5 , ^iT.T^.ij . w ^o.it.ia «. , . 

+ * x-ixr * * ^ "TIT" "^ " ** -T5-r *'=• ^'^> =* 

8x6+ i?»o4- 1x44 + aioo 4- d6o + xpso + 40i6-haxaS 
+ X400 + xz6o + xa8o + 408 + aja = 17464. 

Pa. 
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Pa. SAQ» Coocerning Mr. Wildbore*s folution there given 
to the prize quell* for/the year 1770, he ' deiires it may 

* be obierved that in the fold, to that qiveiL the motion of 

* the backet is foppofed to commence when the water there- 

* ID, and that in the F«iervoir, are both at relty withtkeir 

* farfaces oa the fatxie horizontal level/ 
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' Qvx ST10N 653 ^njhvered fy Mr, J. LandeSi F. R, S» 

; XemmA X. If ■• - - ^ and , be the axes of a conic 

fedion, the curve ^l be a circle if tf be = o; and, accord* 
ing as e is lefs, eqaal to« or greater than, x^ the curve will 
be an ellipfisf. a parabola, or a hyperbola. 

. TheJift^ince of the focus /"from the verte* a, of any 

conic feiftioti, will be =; — ;— : 

and, y being put to denote the 
ray fp from the faid focus to 
any point p of the curve, the 
perpendicular /V» ^rom the fanrie 
focus upon the tangent ^.^, will /^ 

-^ = ^%/ ^TT-^^—- • More- . 

over \/ ^ ^ . ^^T "^ 'ft - will be the fine of the 

^ . 2^y -f ee— 1 *yy 

angle pf^it rJadius being i ; and, that fine being always 
jtO. the fine of the angle afq in the conftant ratio, of 
^ to i, the fi"ne of the lafl-mentioned angle will be =; 
'idy-^ee — i.vv — dd 




1 /^d^ 



%dy '\r ee — i .yy 

■ LEMMA^ar' The .earth Joeing fuppofed to defcnbe a conic 
fedlion whofe axes aie as exprefled in the preceding lemma," 

let its velocity at the vertex a be denoted by ^ X 1 -F7: 
then will its velocity at any other point p of its trajeflory 

be =ii\/ ^-^, being reciprocally as the per- 

peadicular from Uie focus upon the tangent. 
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APPEKpIJC 



pKorotiTi OUr 

Tbe Terochy of the earth in itstnueAory bein^ t« tKe 
ttlocity of lightay^v ^*^"^''^'-'^^ to 4?; k-U prd- 

pofed to detcmune the linear aberration of a ftar From its 
tme place, mcafiirinflr foch aberratkm on a nkpc paftng 
throngh the ftar parallel to the plane of the faid tnuedboryr 

I«t / be ^ ftar, and p ^e earth in itt tnyi^ltoi? sioving 
from the Tertex a ; and, ^kp being 
a tangent to the tra|eaory, Itet p* V' 
he top 1^99 theTelocity of the earth* 
at ^ to the Telocity of light, L<* 



ee ^^\ .'9^ 



tor: then, • ^ 



K? 



K 



i\^*« 



fhs, being the Use joining the eart!i 
and the Itar, if t^« angle spt be 
equid to the angk phk^ / / parallel 
to pk wiU be the fio^ar aberratioQ^ 
Ibught, at the time the earth » at 
p^ the ftar appearing to bo at t-ixki 
ftead of its true place /• 

Hence it follows that ps (thi& 
diftance of the ftar ftpm the earth) ' 
being denoted by 2>, and// by x^ 

ir will be = *^y*^±7^Sj! 

^ r 

= rV -z ^» r being pttt 

. hjy 

tor . . - - 

c 

» Moreorer, if /wbe parallefto the axis aff and fV per- 
pendicidar to snv; the angle tsv ^i\\, it is obvious, be 
equal to the angle a/q made by a/* and the perpendicular 
/q on the tangent py.— ^-?-Let the fine of the angle tJiv 
(or afq) be d enoted b y v: then, by lemma a, v will be 

= - x/ ■ • ■ , . - =^^ — 1 whence jr =? rZTTZ ^ 

V de\.^\ ry 

X T- tc W^ — tew 

Bat 




A'^^^'N 04 X. 



4»r 



***• 



But from tilt equattoii z ss r v ^ ^ ^ (found 



abore) wc get jr = 



Fram which two ra- 



zz -h i 



c c , r K 




lues of y it appears that z will be = r^x^eevv * 

Let • £ 5 be a femicircle wiiofc ce&ter is C\ and !• the 
diameter SJCiT (wjthe ^continuation 
thereof) take any t^oint D ; moreover 
let CE9 DE be drawn and denoted by 
r and z i'cfpcdivery : then, the fine of 
the angle ^^0^ being denote d by v, 

and t he ^ifattce t 71^ by i«, 2 V"! — v^ 
sp V** — vvzz wil l be = ;k?* Hence 

Comparing this eoaation with that which ^ 

we juil now found above, we may obferve that they will be 
exadly alike if »t be equal to ^r.— — *It follow^ therefore, 
that, s being the true place of the fUr; snv parallel to the 
axis (tf/)of the earth's tra^e^ory, /v perpendicular to /w, 
and i/ fo drawn that the une of the jLtsv be equal to v : 

if /r be taken (upon jv) equal to ^r (= ); and frora 

the center ^r, with a radius equal 

to r (= -^), an arc be defcribed 
c 

interfering // in /; the point / fo 

determined will be the apparent 

place of the flar in the plane paifing 

through the ftar parallel to the 

earth's trajeftory, when the earth 

is at fuch a point p thereof that the 

fioeof the angle a/q (fig. %) be = v. 

If D be invariable, (which can only be when the earth's 
trajectory is a circle, and the ilar is fituated in a line 
ereded perpendicular to the plane of the orbit from the 
center thereof) the eurte of aberration, on our faid plane, 
parallel to the trajedory, will be a circle wbofe center is c, 
^being then =ro. 

If the traje^ory be an ellipfis not very eccentric, and the 
diilance of the ftar from the earth be at any time very great 
in compariA>n with the diftance of the earth from the focus ; 
D may be co&lidered as coatiaviog linearly the ikme value 

whilft 




F^j, 4-. ' 



I// 



> 



jm appendix. 

wbilft the etrth defcrihes its whole orbit: ottr cttire of 
aberration will therefore, io fuch cafe » be ficar/y (but cot 
exadly) a circle. 

Whether D be confidered as inrariable or variable, z 
(or the ftar's apparent place) will be truly determined by 
our conftruftion; and by means thereof th6 ftat's true place 
may be readily toand from its obferved apparent place.. 




Suppofing tlie traje^lory to be a parabola, and ^ the diA 
tance of the ftar from the vertex thereof; let / be the (tar's 

true place, and /u=: — ^: then will /w, 3t right angles 

to it;, be parallel to an alymptote (xx) to the curve of aber- 
ration uvu, which w : . I ways hare two branches extending 

ad infinitum from the point v, The di(tance of the 

afymptote from / depends on the'fituation of the ftar with 
rcfped to the earth's trajedbory. 




f If the traje(ftory be a hyperbola; and, / being the liar's 
true place, sv be = -^ X i-r<r; the right lines jw, jv)^ 

fo drawn that the fine of the angle r/tu be = - , will be 
afytnptotes to the curve of aberration uvu^ 

The two branches of the curve of aberration excurring 
ad infinitum from the point v (fig. 5 and 6) will be hmilar 
when the ftar is fituated any where in a plane at right angles 
to the plane of the earth's trajeaory, the common leCtion 
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ef the two planes being the principal axis of the traje^lory, 
-^« — If the (tar be. not fo* fituatcd, the two branches wiJl 
take different forms ; but their afymptotes will make equal 
angles with the line sv on different fides thereof, and form 
one continued right line (as in fig. 5) or interfed each other 
at J (as in fig. 6). 

Thefe conclufions refpe^ing the curve of aberration are 
fo obyious, upon' confidering the value of // and its peti- 
tion in fig. 4, that it is unneceffary to be more explicit on 
that head. But it may be worth while to add a remark Of 
two concerning t/je angle of aberration y u e. the angle under 
which the line of aberration above found would appear to 
an obferver on the earth ; which, from what is done above, 
may be readily computed when the fituation of the earth 
with refpeft to the ftar is known. 

It is obfervable, that, in a parabola, as the earth recedes 
from the vertex, the angle of aberration will after fortre 
time (if not immediately) continua% decreafe, and at length 
may become lefs than any affignable angle : and it Will de- 
creafe in like manner when the trajectory is a hy perbola, 
if c be greater than b*/ee — i. But if r be=?^V^tf— », 
the angle of aberration may, as the earth .fo reced es, increafe 
nearly to 90^; and if r be lefs thau ^V^f ■— i, that angle 
^xnay increafe ftill more. 

\ The Rev, Mr, IVildbore ftnt alfo a cor reded folution on 
^Jie fuppofitiou, th^t the parallax is fenCble, &c. 
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Of the Names of the Pejjons nvho have 
Prop6fed and Anfwered the ^ic/tions. 

(N. B. The number f a fixed to i/:e navies fse^'M ^K'hlch iju^m 

each anfwered or, prop((fb'd*) 

ADcock, Tho. Anf^vered wt^.tn 
-Addifon, John. Pr^^^/raquefl. 618 

Anf, sjOy wi, 600, ^18 
Adraftea. Propof. 89, the prize for the year X7a»» pri« X7*4 

Anf pri. i7»». 
Adway, Mrs. Anti 10 

A\T\{vforxh r Jtr» Propof jfiS 

Allen, Tho. Prop. 502, 533, pr. 1766, 581, pr. i'768, 6ir> 

626, 641 
Alnf. 447» 474>'485# 49l» 493> 499 P^* i?^^* 5i^f 
5I7> 5a7f 53a» 5,43i 546, pr. 1766, 581, 591, 
pr. 1768, 608, 6io» p.r. 1769 
Amanda. Prop.t^S " ' /' 

Amicus. Pr(?p, 264 . 

//«/: 151, 55» 
Anagraraenus. Prop- 35s ' 
Andrew, John. Prop* 9a 

An/ 38, 91, 9» 
Annely, Bernard. Prop. 115 
Armitrong, Wm. /^/j/T 66 ^ • 

A(h, J. Prop. 269, 286, 291, 310, 397, 4X1 

-^^ 266, 273> ^76, 280, 282, 283, a84> a86, 290^ 

*9i. 339» pr. 1753. 381 
Afhby, Sam. Prop. 163, 17-0, pr. 1735. 

Anf. 166 
Afbton, John. Prc/>* 79 
Afpland, J. Anf. 643 
Altronomicus. Prop. 653 

y^«/: 546 
Atkinfon, Maria. Prop^%Tj^ 391 
Atkinfon, Tho. Prop. 490; 566 

AnJ,%^% 

N n a Auderfon* 



4X4 index:. 

AuderfoD, Geo. Prop. 153 

t» «r ^ ^nf'MAt IA$» ISO, 155* t57».iS9 

Bacon, Win. Ak/. 4%i 

Baker, Rev. Ant. Prop. a8a, 311, 314, 32S, 333» 357* 365 

^1 M n ^^«/^303, 314, 3i«, 3»i, 3a8, 333* 3i7 
Baker, Tho. Prop. 489, 520 

Bamfieldy Sam. Prop, prize 1747 

« t , ^^ ^nJF-zU, 40a, 411 

Bank, J. y^^ 418 

Barker, Tho. Prep, 451, 468, 477, 498* 544i 53«» 57J 
« . .vy»/: 4C6, 4a8| 434> 444> 449j 468, 47^, 48j, 5%%$^ts 
Bathomus. Prop, 381 
Batieo, E. A^f, 466 
Batterlbye, Tho. Prop. 143 
BaxtODdcD, Tbo. Prop. 424 

Bayicy, Edw. j4fj/. 550 
Beachnm, Mr. Anf. x8o 
BeaJes, Rob. Prop. SAt 64 

Avj. 51 
Beighton, Caslia. Jn/.^j 
Beighton, Henry. P/-^p. 28 

\ An/, prize 1701, 

'Beighton, Rob. Prop. 169 
Beir, Fr. Profi. 444 
'Bennett, J. Prop. 593 
Bereslord, Ja. Prop. 425 

v^/r/: 425 
Beriffe, Mr. P/'fl»^. 56 

Anf' SI 
Betts, J. Pr<?/>. 247 
Anf. 235 
Bcvil, Wm. Pr©/^. 339, 341, 372^, 40^, 417, 43l»43^f 47* 

•.. , /n/^j-^y* ui. 374, 387, 388, 35^>4i5i 431 

Birchovereniis, Prop. 423 

Anf,^o%^ 409, 443i 47^1 480 
Bird, Tho. Prop^ 199 
'^ ^ AnJ^. 2CX 

Bjrks, John. Anf, 370 
Bironnos, Arf.^n, 140, ^$1* aj8 
Bleathman, Mofcs. Afif $1^ s^ 
Biennei luflctt, WyvdJ, Prop. ^04 
Boote, Daniel. Prop. 222 
Bofton, J* Anf. 392 ' 

BoAvcll, John. Anf 12, 31 . 
Bofwortli, Tho. AJ^f 539, pri. 27^7 
Boihanr, Abi. Prd>/>. 515 

Jnfz^i> 407 - 

Boydall, 



^ 

J 
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Boydall, Jof. A nf> i^ 
Boydell, Mrs. Prop* 43 
Brampton, J. P top, 483 

Branch, Billy. y^»/ 335 

,BrickIaod, John. Pr^p. 436 . * 

Britannicus, Anf, 331 

Bromhall, T. Anf. 479» 493, 495. 504 

BrowOj Geo. Prop, no, 17 1» 465 

Anf 133. pr» i72«, 177 
Brown, Hugh, Prop, 400, 4i5i 459» 4S5 

AnJ^ 379» 386, 400, 4i5> 4^3, 459» 477i M$ 
Brown, Sarah. Prop, 29 ^ 

^rown, Wm, Prop, 141. 449 
Browflbridge, G. Pr<?^. 393 

^^/3.93 ■ . 

Browne, Nat, Anf.i^^ 71,-iio 
Brownell, ^* Anf- 57$ 

JBiriman, John. P/'^/>. 136, i79> i90j a9<»» 293, 29^ 
*^ . ^ AnJ.xiSy 160, 178, 190 

Bumpkin, C. Anf, %i\, zzz _ i - . 

Burnet, John. Prop, 26 
Burrow, Ruben. Anf, 645> 649 

Bufey, 'V,.Anf,%\ ■■.■ . 

- Butler, .Rob. Prop, 5io», 53^> 54t>^ 549i 5^*^ .J^5j:5J9 .. 

^^«A 39*f-> 4»»,-447» 482, 497*. 4995 iio, 5^5:^ 
5191 53X> 540, 549, i^i .... 
Cary, Tho. Prop. 60 
Cetii, G. Pr£>/). 629 • 

Anf 630, 63^^. 
Chapman, W. Prop, 466, 47^ . • v ^ 

Anf aH, .\ 

Chgpple, Wm. P/9;>. prizfci746 

Charlton, LioaeL Prop. 41 8 > 441 , . 

Anf/,QAy 441, 417, '^26, 44€,.469 
Chartreux, W. Prop.ts^ 
Chipchafc, John. Prop, 559, 568, 592, 6o3, 61 j^, 637^ 6^0 

y<f7i/: 571, i^^, <i37y fH^ . 

Chrononmonbnpublicos. Prc?p«34j, pri»X75» , 

Clark, John* y/;?/^ 131 * ^ 

Clark, Henry; Anf. 627 ^ 

Clarke, Mr. Prqp, 274 . - 

Clarke, S. Prop. 6^4 _ 

Clericus, y^^ 606 

Clayto0,,jofiah. Prop, 34 ^ / 

Coatcs, T. Anf 371 , V 

Cockfon,Cuthi /'riT/uadi, 284, ^87 ^, J 

Anf ^44 
Colbourn, Elias. />/ix6 ' 

-N^*n'3 ' aCiile, 



4U INDEX. 

Cole, James, yfftf. 13, 35 
Cole, Wm. Afj/l 553, 570 
^CoUiogridgc, Sir* Prap, 317 

'Corbctt, J. Prop, aaji'saj 

yy«/: prize 1744 
Cofier, Gideon. Pr<?^. 21 

Couani, Wm. ."/njlzs^f Z^6 
' Coughron^ Geo. yin/l 60$, 6143 617, 6i6, 6x2, 631, 6i4> 

64* « 645 
Cowper, Th«. Prep. 292, 235, a57, 3»5j 337» pr. 1751, 347* 

364» 367 
Jn/, 24a, »43j «59» *M> 5*o» 3*5. 337* 34»j 
343» Pr- 1751. 349> 3JI» %S5 
Crabb, Wm. Pr^^. 38, 74> 76, «o 

Jn/lpu 1 714, 79 
Crakelti Rev. Wm. Pntp. 6o7» 622, 62;, 664 

y^»/r 59^, pr. 1768, 602, 605, 607, pr. 17^, 6tfm 
6to» 622, 638^ 639» 64I) 646; 647i 6$oi^^% 
CrocutMetallorum. <Pr6>)>. 277 
Curiofas* Prop. 534, i4»> 55^ 

/^V^3*3 
Dagger, Col. An/. 198 

- Daiby, Ifaac. Prop. 64^, 662 

yf«/r629, 63*»^44>^4^ 

IDaorel, Wm. P«>. 441, 248 

^/i/T 224 
Davies, Wm. y^«/r 428, 437, 455> A^S 
Davis, Mr. Pr«^. 340 

-«^^340 
Deare, W. Pri?/^. 77, 90 
Dicker, Sam. Pr^» 84 
Dicky, Mafter. Fr<?/>. 335 
: Di(flator Roffenlis. Prop, "354 

giophantus. Pr(?/>. 254 
ixoD, Nichol. Prop* 3<3 

^V 347, 349 • 
Dod, Eiiz. Arjfit^s. 

Dodd, Tbo. Prvp.My 53, 70, 75i tia, 126, 13 j 

yl»/lly 4.8, 76, 77 
Doldpce, Wm. Prop. $9* ^6, 82, 103, IC9 
'-J>oodle, Timothy. Prop. 386, 388 

Anf.z(i%y 372 
;^ Doubt, J. Anf.yx. 1734 
;?X)ougbarty, Jof. Prop. Zf^ 
■ Duaihornc, Rich. P/y>/>. pr. 1738, 210 

>^'{/^i75> J91, I93y*3«r> i03 
• }Qymdod/ Jof. Pr^^ ^88,- ^0^4 

Edecs, 
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Bdens, John. Prop. 47 

J^f' 3a> pr. 17x3, 4e, ft, X7I4 
Edwards, J. Prop. 6oi 
cEIphick, Ed. Prpp. 46 
Elftob, Mark. J»/ 643 - 

EmbletoD, Wro. Prop, 514, 5** 

-r^^/ 477, 479» 490» 4^3, 495> 497> J^^* 5X4, pT. 17^3 
vEnefer, W. J^f. 378 
Enotts, Ed. vi/g/Tpr. 1735 
Evan, Lewis* /'r<>p. 43, dj 

JnA 38, 88, 9« 

- F. R. S. Prop. 440/ %7% 

Anf. 240/144 
Fall, R. AnJ. 419 . 

Farrcr, Nich, Pr<^/>» «m, «44, ij^f, 260, pr. 1745, at56, 27J> 

283, 321 
An/l%oSf »o7, 216, air, 244, m8, 230, 244, *4o, 
247, «5o, 251, 259, 261, 262, 370, 271, 197 
Feam, Tho. Prop. 183 
Fearnfide, Rob. Prop. 145, ijg, 159, p. i73i' >75> X85 

^^ X35» 136, 13^ pr*X7a9, 148, Xi^*, 158, X39^ 
xd», pr. .173 1, 164, 16^, 168, I70> »73> X85 ^ 
FelIows,vJ. Prop, 440 
Fermat , Monf. Pr'^* ^6 
Filius Diophanti, rric^. 271 
Finch, John. Afj/. 70 , 

:Fi{h, Amo3. Prop.^%^ 24 
Fifti, John, Pr<?;>, 362 

Tiflier, Jofeph. Propj 494, S^X ^ 

Fiflier, Lydia. Prop, i^ 

- Fletcher, Tho. Prop^si 

Anf. 73 
Flitcon, Mr. Anf, 281, 345^ 400,:4»i 
Ford, John. Anf, 15 
Fortunatusi Prop, 268 
Francius. Af{f.%$ 
Gailyatt, Ed. Anf. 376 
Gawith,Wm. Prop, 60$, 614* C%9 

Anj:iS6 
Gawthorpe,"W. Jy/^377 
' Geometriais- Prop, 506, 526 
George, Philip. An/, 395 
Gibbons, Rich, Prop. 218, 398, 4^0, 484, 5^9» 555> 5^9 

A»J:^A7, 19^, 338, 339> 363, 384, 393, 479» 
483, 49^> 50«» S^Sf $Sh SiS>S7^> J8» 
Gil!/ W. A^iA X19 , 

Glover, 
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Glove!*, Cha. ^n/. 84, 90 
Golding, Edw- yJnf. i7g, 184, x86 
Coiling, Tho. y^^ 11 

Grant, Tho. Prop. 113, m, 134, 138, 146, 165 
y^«A III, 131, 134, X37i 146 

Green, Cha. Pro/>» 499 

y/;^ 486, 499 
Griffith*, Edw. Anf, $:^i , ^ 

Griipmett, Wm- Prop.\s6, 169 

^/{/^ 147. I5»f »J3> X5^> x^»i >^3> i^* 
Gundy, John. Prop. 176, 180 
Hale, Chrift. Prop. 157, 17a 

Anf.isi^ I7» . 

HaJI, R. y^w/: 54 

gampibn, Jobn- P/'^>. 288, 304, 316, 47^9 49t 
arc, E. Anf. 493 
Hare, G. /'/•<'/!• 7^ _ 
llarmonicus.. Prop. ^19 
Harris, Chrift-. Prop* 88 ' 

Harris J. Anf. 61 
Harrisr Tho. /*/•<?/>. 464* 486, 509, 557 

^/»/ 4^i, 486 
Karrifon, Wm. ^^///T 394 
Hartley, James. Prop. pr. 1753 - 

^ V An/.U9^ 350, 354, f 5i, 3j6, 357> Z$Z 
Hartley, John. Prop, 131 
Haftings, Da. Anf, Al^y 480 ' 

Hattoa, Dan Anf, 19 
Hauxley, Edw. Prop. 186 
Hawney, Wm. Prop, ao, 49, »67 

^7;jC 78 
Hayward, T. Prop. 44 
Hazard, Jack. Prop. 541 , . 

Anf.sM 
Heath, Rob. Prj?p. 196^09, pp. 17^9, 213, pr. 1740, pr. 174^, 

439* 265, 277. 278»pr- 1746,289,292, 295, 
' 306, pr. 1748, 3*0 . 
Anf. i96> 197, pr. 1737, 199, 200, 202, 204> 2P5, 207, 
209, 210, 211, 217, 2iS,pr. 1740, 221, 245, 248, 
260, 263, 26», pr. I74J, 265, 268, 281, 289, 29^, 
296, 302, 306, pr. 1748, 317, 323 
Hemingway, Mr. Anf. 230 
Hefychia. Anf. 49, 67 
Heyfhot, Lady Mer. Prop. 58 
liildifcch, Jof. Prop 370 
HiJi» John. Prop. 250 

Afif. 192, 4C7 
Hill, T. AT^f 74 

HiDgdlon^ 



^ ^ 



Hingefton, Peter. Prop, prize 171^ 
Hitckins, Malachy. Prop, sit 

Hodge, John. Ptop* $y 

Hodges, Steph. Prop. ^54, '^45, 660 

J^f> 334 
Holden, F. J/i/l 355, p. 175* 
Holden, Rich. Jnf. 485 
Honey, John. v^/g/T 350, 359, 400, 41Q, 471 
"Honor, Wm. Prop. 350 
Honour, a perfon bf. Prop. $61 
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